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SUMMARY

This investigation was designed to determine the role of educational
physical activity programs in the modification of the motor, intellectual,
social, and emotional behavior of educable mentally retarded children and
minimally brain injured children of elementary school age. More specifically,
answers were sought to the following questions:

1. What are the differential effects on the motor, intellectual, social
and emotional development of children who follow a special experimental
program (one of two types of physical activity programs or an art program)
compared with those who pursue their usual classroom instructional program?

2. Are there differences in the motor, intellectual, social, and
emotional development of children who follow special physical education
programs, compared with those included in an art program?

3. What differences are there in the motor, intellectual, social, and
emotional development of children in an individual physical education
program compared with those in a group-oriented physical education program?

In answering the above questions, due consideration was given to the
effects of disability, chronological age and sex.

Forty-nine classes of educable mentally retarded children (N=275), and
minimally brain injured children (N=206) from the Pasadena, Galena Park, and
Deer Park Independent School Districts of Harris County, Texas participated
in twenty weeks of instructional programs. Classes were randomly agsigned by
disability and age to one of four treatments.

Of the four treatments, two involved special educational physical
activity programs, the one being individually oriented, the other group
oriented. A third treatment was an art program, included to assess the
Hawthorne effect. The fourth treatment served as an experimental control,
the uswal instructional program.

All programs were *aught by the classroom teacher for approximately
thirty-five minutes every school day for a period of twenty weeks. The
teachers were prepared for the teaching and testing programs through
in-service meetings. The research was supervised throughout by the project
assistant, a fully qualified physical educator..

A total of 32 tests, selected to measure the four parameters of
behavior, was administered to the children prior to and at the conclusion

of the experiment.

The treatment of the data was by multivariate analysis of covariance.
Where significant F values occurred for main effects or interaction effects
the adjusted means were examined. Direct answers to the questions posed
by the research were obtained by using pre-planned orthogonal comparisons.




The following summarizes the findings of the research:

1. Children who participated in one of the three specially planned
experimental programs were subject to significantly greater positive
changes in their motor, intellectual, and emotional behavior, than children
who were denied the opportunity.

2. Of the specially planned experimental programs the physical
education programs proved to be superior in modifying motor performance,
the art program was superior in modifying the emotional behavior of the
younger children, and the programs played an equal role in modifying
the intellectual behavior of the children.

3. The physical education program which was oriented towards the
individual rather than the group was more successful in eliciting changes
in the motor, intellectual, and emotional parameters of behavior of the
children.

4, Positive changes in behavior occurred more frequently in the older
than the younger children, more often in the minimally brain injured than
the retarded children, and appeared more likely to occur in the boys than
the girls.




CHAPTER ONE

BACKGROUND AND PURPOSE OF THE INVESTIGATION

Introduction

A concept which has made only limited impact on the majority of those
in physical education and special education is that mentally retarded
children and minimally brain injured children may profit from school
programs of physical activity. In many quariters there is a growing belief
thet many of the physical, intellectual, social, end emotional needs of
these children can be met through properly planned physical activity
programe. Clinical reports itc this effect are numerous, but experimental
evidence in support of this point of view is not jmpressive. The research
conducted to date has been carried out with very small semples of children
over short periods of time under conditions with limited experimental
contvol.. Thus, little factual information is available regaruaing the
influence which physical activity programs have on children with physical
or mental impairment. Furthermore, little if any attention has been given
to the nature of the physical activity progrems which might be most suit-
gble for these children. The nature of the dissbility and the child's
attitudes toward his limitations suggest that the setting in which instrue-~
tion takes.place may well be & 2ritical factor in promoting optimum
development.

The present research is addressed to the general guestion, "what effects,
if any, do specially planned programs of, physical activity have upon the
rhysical, intellectual, social, and emotionel development of educeble retarded
children and minimally brain injured children?" This would seem to be an
important question in view of the fact that most educators believe that
instruction in physical education should be a part of the school day of all -
children. - Yet a recent study (121) has shown that almost helf of the
.mentelly. retarded children in the publie schools of this country have no .
physical education instruction. Tt is not surprising that the level of
motor performance is. low in children who rarely are given the opportunities
. afforded to others. One might ask if the degree of retardstion in physical
.skill noted by numerous investigators (120)is necessary and if perhaps
improvement in -this function wmight have & significant impact on other
aspects .of development.

""" Several ressons have been proposed in explaining the lack of school
physical educstion for mentally retarded and minimally brain injured
children. First, since their classes are established primerily because .
these children do not meke normal progress in the traditional school
subjects the emphasis is upon acedemic work. Secondly, the minimally
brain.injured child is frequently denied physicel education, since meny
suthorities in special education feel that gross movements should be
inhibited, to be replaced by a very stereotyped, tightly-structured school
routine. A third resson is the shortage of physical education teachers - -
vho are quelified to teach these children, :




Whatever the reasons, the fact is that physical education lessons are
not a part of the dey for many children in special ednucation. A recent
nationwide study(121) showed that only 25% of all educsble mentaliy
retayded children in the public schools have sixty minutes or more of .
physicel education each week. Several investigators (40, 98, 1G6, 107, 147)
have reported that positive chenges in behavior, mey be ellicted by the
addition of physical activity lessons to the daily gchool schedule. For
the most these studies have deailt with very small groups of children, the
programs have been narrow in their concept, and have usuelly been limited
to adolescent boys. Difficulties in research design have also been noted.
The present study wes designed to exemine, on & larger scale, the tenets
gset forth in previous studies under conditions which might reasonably be
expected to prevail in a normal school setting.

Purpose and General Plan of the Study

The general purpose of this research was to assess the role of education-
al” physical activity progrems in the modification of the motor, intellec-
tual, social, and emotionsl behavior of educable mentally retarded children
and minimally braein injured children of elementary school age.

In an attempt to achieve this purpose geversl considerations had to
be kept in mind. First, there was the possibility that special treatment
of these children, in the way of a special instructional program might
in and of itself ellicit changes in the behavior of these children.

Second, it was possible that one type of physical activity program mi ght

be more effective then another or that an activity of a non—gross motor

type might be as effective as physical activity programs in affecting
particularly aspects of behavior. Third, there was the possibility that
chiildren might be affected differently according to chronological age, sex,
and type of dissbility. Hence, it seemed importent that these consideratiocns
be included in the plan of the research.

Tn view of the sbove, the design of the study called for three types
of experimental treatments and a control condition. One treatment, a
special instructional program involving no gross wotor activity and was
used to control for the Hawthorne effect. The activity used for this
purpose was Art which was given each day equivalent in time to the physical
education lessons.

Two distinct programs of physical education were used to test the
possibility that the type of physical activity program was importent in
affecting changes in behavior. One was & program in which the children
always worked alone. The other was a progrem in which children always worked
in pairs or in groups. The rationale for the use of the individualized
approach rests upon the belief held by some that mentally retarded children
and brain injured children need to have the security of working individually
at their own level where the distractive and perheps disturbing influences
of their peers are st a minimum - where the tensions and frustrations of
invideous comparisons and competition for peer status are practically

lThis type of program differed conceptually, and practically from
previously used programs, for example, those using recreational or fitness
activities. 4




non-exigtent. On the other hand, it is held by some thet the traumatic
effects of group inter-action in motor skill development for these children
are not great and that the social values resulting from group play far
outweigh their possible negative influences on skill learning.

Since & primary purpose of the physical education instructional program
is to help children become reagsonsbly proficient in the motor activities of
our culture and at the same time develop desireble patterns of social
behavior, an investigation of the influence of programs with these two
distinet types of orientation would seem to be worthwhile.

Scope of the Investigation

This study involved the cooperative efforts of the University of
Wisconsin, Department of Physical Education, snd the Galena Park, Pasadena,
and Deer Park Independent School Districts in Harris County, Texes.

All the educable mentally retarded children and minimally brain injured

children in the elementary schools of the three districts participated in

8 twenty-week instructional progrem. This involved 275 EMR children and

205 MBI children. Clesses were grouped according to the type of dissbility
and further sub-divided into two ege categories. From each dissbility and
age group of clesses random procedures were used to assign classes to one

of four experimentel treatments. Two treatments involved physi cal educae~
tion programs, snd two involved no physical activity. Of the nonphysical
activity treatments, cne group of classes had ert lessons, and the other
followed the usuel instructional classroom progranm.

The physical education end art instruction was provided by the class
teachers for approximately thirty-five minutes each dsy for twenty teaching
weeks.

A large nunber of stendardized tests, selected to assess four najor
parameters of behavior (motor, intellectual, social, and emotional),
was completed by the children prior to and at the conclusion of the
experimental program. In-service training of the teachers preceded the
testing and the inatructional programs.

Review of Litersabure

Physical Education for the Educsble Retardate

The literature on physical education for the educsble retardate
refers consistently to the Packwood experiment, reported from England by
Oliver in 1958 (107) in which two groups of educationally subnormal
adolescent boys, attending two residential schools, actcd es experimental
and control groups respectively. Over and ebove the usuel school routine,
the experimental group was given a specially planned ten-week program of
physical education, of which the largest proportion of the work was of a
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progressive resistence nature. Activity of a recreational end remedial
nature was also included, giving the subjects in the experimental group
(N-19) almost three hours of physical activity each day. The control
group (N=20) wes limited to their usual instructional progrem of iwo
claesses end an organized games lesson each week. Prior to, and at the
end of the study a series of tests was administered as follows:

The Terman-Merrill Test
Goodenough Drawing of a Man Test
Raven's Matrices

Porter's Maze

Goddard's Foxrm Board

Teats of Motor Educability, Athletic Ability and Physical Fitness

Sipgificent gains in favor of the experimental group were reported for

every item except Motor Educebility, Raven's Matrices mental age, and
Goddard's Form Board mental age.

The significence of the improved physical qualities of the boys was
not unexpected, since the nature of the physical activity had been toward
this end. However, it is the improvement in the intellectual and emotional
characteristics of the boys in the experimental group which has been the
subject of much debate and some research. The emotional overtones associated
with the project are cited by Oliver as being responsible for such behavioral

changes; four reesons were suggested to be working in combination with each
other:

"1. The effect of achievement and success and improved
confidence that is associated with these feelings.

2. Improved edjustment end the happier etmosphere that
arises from it.

3. Improved general fitness and the feeling of well-being
that goes with it.
i, The effect of the feeling of importance that the toys

must have had st having so much interest snd attention centered
in them." (107:163)

The reference here was to the existence of the Hawthorne effect. Interest-
ingly, in spite of the large amount of time spent by the boys, out of the

classroom, no deterioration in the basic subjects was demonstrated. The
conclusion made by Oliver was that:

v, . . greater emphasis should be placed on
the physical educetion of sub-normal children.
More time should be devoted to rhvsical activi-
ties and greaster demends should be made on the
children.” (107:164)

Discussion of this study seems to concern itself more with the possibi-
iity of change being elicited by the physical education program, rather
then the associated overtones which Oliver suggested for the measured




behavioral changes. It was the c¢limate within the classroom which changed.
Obviously children who are given attention, well-planned educational
experiences, success and achievement are more highly motivated, they are
more at eesse in their inter—- and intra-perscral relationships, and are
thug more likely to perform et a higher level on a battery of tests.

In 1966 Corder(40), in this country, attempted in a single project
to replicate, modify, and improve upon Oliver's work. Corder worked with
adolescent boys from co-educational classes enrolled in public school
clesses for the educeble mentelly retarded. Twenty-four boys were equated
on chronological age and intelligence quotient snd assigned in equal
nusbers to three groups (N=8): a. training b. officials, and ec¢. control.
The treining group was given progressive resistence work for one hour every
day for four weeks. The officials group accompanied the training group but
aid not participste in the physical activity; the boys were responsible for
recording, tiniug and procedures involving the organization of the program.
Corder cites the use of this growp "to study the anticipated Hewthorne
effect"(40:859). The control group remained in the classrcom receiving
their usual instructional schedule.

Pre testing and post-testing were completed on the following items:

The Wechsler Intelligence Scale for Children
The AAHPER Youth Fitness Test Battery
The Cowell Personsal Distance Scale

Examination of the date was by geain-scores, and the improvement in the
intelligence quotient noted by Oliver wes confirmed. Statistically signifi-
cent differences, at the 5% level, were reported between the training and
control groups on the full scale of the WISC, and similar differences
occurred on the verbal scale of the WISC. No other statistically signi-
ficent differences between the three groups was found on this criterion,
indicating that there was no differehtial increase in the scores of the
training group over the officials' group. This was taken by Corder to
indicate that "the Hawthorne effect . . . was probably operati.ig'(40:362).
That there occurred no difference between the officials and control groups
was Proof to Corder that:

". . . the Hawthorne effect plus additional factors
must have been functioning, which accounted for the
gein scores made by the training group.” (L40:362).

No differences among the three groups, using the Cowell Personal Distance
Scale ss the criterion measure, were noted.

Statistically significant differences at the 5% level occurred on
every item of the AAHPER Youth Fitness Test Battery, when a comparison
was made between the training group and the control group. Only on one
event (the 50-yard dash) did the officials group significently out-
perform the control group.




In general the results of Corder's work closely resenmbled those
reported earlier by Oliver. The work, however, eppeared to address
itself to the type of progrem rather than the learning environment given

to the children.

A third mejor study, recently completed by Solomon and Pengle (130)
was essentially asttempting to answer the same questions as vere those of
Oliver end Corder. In addition, the study sought information on the
permenency (or trensiency) of any gains demonstrated during the experimentel

period.

In thie study U1 adolzscent boys, enrolled in four public school
coeducational classes, within two schools, for educable mentally retarded
children were assigned by class to one of four experimental treatments
(N-12, 12, 11, 6). Two clesses were taught different types of physical
education lessons; one where reinforcement was immediate, the other where
reinforcement was both delayed and de-emphesized. One class was given
"quiet gemes". ". . . table games and group activities which involved
1ittle or no physical exertion" (130:9). This group was included to
control for a possible Hawthorne effect. The fourth class received no
experimental treatment, but followed their usual instructional program.

The special education cless teachers taught the lessons for epproxi-
mately U5 minutes every day for seven weeks. Test data were obteined on
the following items:

Stenford-Binet Intelligence Scale (form I)
50-yard dash

Sit-ups

Chins

Predicted Total AAHPER Score

Grip Strength (preferred hand)

Level of Aspirstion

Locus of Evaluation

Locus of Control

Self Concept (Piers and Harris Secale)

Using gein score analysisfrom the pre~test and post-test date, the
authors reported statistically significant differences were achieved for
four variables: the 50-yard dash, sit-ups, chins, and predicted AAHPER
totel score. It was shown that (a) the immediate reinforcement class was
equal or superior to the other groups, (b) the remote reinforcembnt class
was superior to the quiet games and the control groups, and (c) the
quiet games class showed no improvement over the control group. Such
fehgults a)are not dissimilar from those reported in earlier research studies

» 107).

Six weeks after the experimental treatments were terminated the
stability of significant gains demonstrated in the post-test analyses
were assessed. In all cases scores exceeded the pre-test scores, some
having improved since the post-tests, and some showing a performance
decrement.




Solomon snd Pangle mede several generasl conclusions from thelr research:
i 1. Levels of physical fitness performance in EMR boys
were improved as a result of perticipation in a
structured program of physical education, some

permenency was noted in the increeases.

2. The immediate reinforcement progrem sppeared more
effective in achieving improved physical fitness
than did the remote reinforcement program.

3. No operent Hawthorne effect associated with physical
fitness improvement was noted.

4. There was no significent improvement in the intelli-
gence quotients of any group.

5. No significant changes occureed for the following
items:

grip strength

level of aspiration
locus of control
locus of evaluation
self concept

The results of this study both supported and contradicted the previously
reported research. The most important espects of this study as it related
to other research were:

1. Resesrch indicating that achievement levels of
physical fitness in EMR boys cen be improved —-
was supported.

2. The role of the Hewthorne effect, and the previously
reported improvements in I.Q. were not supported.

These studies, diffexing es they did in many weys, produced results
thet were remarksbly similsr. Corder was eble to closely follow Oliver's
findings. Lowe (93), in England, sttempted to replicate Corder's study,
and despite several fundamenteal differences in the research, the results
were similar. Pangle and Solomen alone were unagble to demonstrate the
role of the Hawthorne effect, nor were they able to report improvements
in measured intelligence. Very serious questions, however, can legitimately
be levelled at the post testing in the Pangle and Solomon study. Though
the timing of the testing was admissibly inapproprisaste and the testing
condition on the part of the boys wes poor, the results of the tests are
presented as though the testing procedures were satisfactory. Therefore,
it is highly likely that the behavioral changes reported by Oliver, Corder
and Lowe would have been supperted, had the final series of tests been
carried out in conditions conducive to optimel test performence.




Physical Education for the Trainsble Retardate

Working with trainsble retewdates (N=11), Nunley {106) reported
simler results to those of Oliver, Corder, end Lowe. The motor sbility
of these eleven teenage retardates wes asgsessed on & thirteen-item
battery designed to measure some basic developmental activities, some
gross motor activities, fine motor function, coordination, and gtrength.
The battery was reedministered at the end of a fifteen~month progrem.
Participation in physical education was for espproximately forty minutes
each day. The program was constructed to achieve two goals; the ability
to respond to commands and movements, and conformity to group activity.
A large range of activities, requiring low mental processes by the children,
wes used.

At the end of the program gains were noted in strength, endurance,
improved adjustment, and gocialization. No tests of statistical signifi-
cence were gpplied but Nuniey reports " . . the gains are nonetheless
cbvious and the possibilities exciting.” (106:953). Pre-test Stenford
Binet intelligence tests were administered to establish mental age and
intelligence quotient. No post-testing for this varisblie was completed.
The research appeared very similar to that completed with educable mentally
retarded children.

Physical Education for the Minimally Brain Injured

Tnterest in the motor development, learning and performence of minimally
brain injured children has been limited largely to the evaluation of thelr
performsnce on perceptual motor tasks.

Theve is some evidence that children with diagnosed or presumed
neurological impairment do show geins in meny aspects of development after
involvement in physical activity prograums. For example, Barsch (1v7),
exposed eighteen children with special learning digsabilities to a movigenig
curriculum which involved gross motor tasks encompassing twelve dimensions®.

The acknowledged aim of the movigenic curiiculum for children with
specific learning disabilities was:

" . to correct whetever impediments stend in the
way of the child teking full advantage of the offerings
of the regular curriculum.” (147:3)

Suggesting that previous methods of expleinirg the charecteristics of
children with special learning Aisabilities in terms of intellectual or
psychologicael approaches were wmsatisfactory, Barsch postulated that an
approach to education through physiological means should ekist. Hence,
for these children it was not a lack in jntellectual ability or the presence

i

2‘I“nea dimensions wetre muscular strength, dynemi ¢ balance, spatial.ax«rare-,
ness, visual dynamics, auditory dynamics, kinesthesis, tactuality, bilster-
ality, flexibility, rhythm, and motor planning. - 4
10




of emotional problems that accounted for difficulties in school learning,
but because of the Aeficits in “he functioning of the visual, auditory,
kinesthetic and tactusl skills and processes: ". . . in broad terms this
spproach regards the child es & sensory-perceptual-motor organism. . ."
(147:4). The aim of the project was to esteblish the theoretical movigenic
curriculum into the school situation. The experimentel curriculum wes
itself attempting:

" . . to achieve a state of physiologlc readiness
in the leerner to bring the children to a level of
total organizetion which would eneble them to profit
from the existing curriculum.” (1U47:5)

Initially the progrem of movigenics was esteblished with regard to
details concerning the curriculum end the teacher. Follow-up work has
not been reported. Unfortunstely, no standardized instruments of evaluation
were used, and it is, therefore, difficult to assess the value of the
progrem itself, or to determine the effects of such a program on boys end
glrle of different chronological age or intellectual sbility. However,
Barsch noted thet in addition to the observed improvements cn each dimension
of physical activity, positive changes also occurred concurrently in social
and emotional adjustment. Hence, Barsch's clinical findings are in a sense
similar to those reported eariier by Oliver and other researchers. As a
result of the pilot program Barsch writes that:

“ . movement-oriented efficiency supplement to a
regular curriculum holds promise of meking a significant
contribution to the optimal achievement of children with
learning disorders.”" (1h7:h1)

In genersl, the findings of several researchers have been in egreement
in suggesting that positive changes in motor performance and intellectual
functioning have been associated with the addition of physical education
lessons to the daily schedule of special education classes.

Although the level of motor performance of educeble retardates is
known to be from two to four years behind that for children of normal
intelligence, it has been demonstrated that these children seldom receive
opportunities to participate in school physical education lessons. When
given the opportunities, gains in motor performence have been noted.

There is evidence that educeble mentally retarded children, and
minimally brain injured children exhibit social behavior which is not
conducive to optimal classroom achievement. The expectancy of failure
which has been a reported feature of their attitude, has also contributed
to problem hehavior.

The research reviewed, therefore, has indicated the possibilities for
motor and psychological behavior to be improved. Educational physical
activity programs which are geared to the needs and characteristics of the

11




children, afford the possibility for improved motor performence through
the building of a wide repertoire of movement experiences. Careful
planning and teaching can ensure that enjoyment and achievement can result.
It is held that the attention which the children receive mey well elicit

positive changes in psychological behavior.
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T e 4

CHAPTER TWO
PROCEDURES

The Research Design

According to school law, children spend ten or more years in school.
Through the medium of the schools children are expected to acquire a vast
array of knowledges and understandings. Yet, the conditions under which
learnings are most efficiently accomplished are not fully known. Many
factors influence and modify the processes of learning in school situations,
and it is not surprising, therefore, that the effects of schooling are not
easily assessed. The effects of schooling might perhaps be most effectively
measured against subjects who had not been to school. This procedure is
ordinarily not feasible. Others might suggest that the multiple factors
operating in educational research could be minimized by "buying'" a school
district; that is, arranging the teachers and children into classes, by
sex, age, race, intellectual ability, and other factors ~- before the
commencement of a project. In due deference to accurate research results,
such a procedure might be desirable; real schools, however, present the
true picture even though the interpretation is usually difficult. In real
echools, it is ordinarily necessary to make comparisons of groups who have
been subjected to different types or quantities of school programs.

Some investigators (44, 45) have sought to stress the experimental
program as the reason for the results of their research. Others have
stressed other factors; Oliver (107) mentioned the emotional overtones
being accountable for the behavioral changes (successful experience being
basic to progress in the classroom), Cordexr (40) and Lowe (93) cited the
Hawthorne effect, the existence of which was not demonstrated by Solomon
and Pangle {130). The difficulty in measuring the effects of schooling,
free from the contamination of the Hawthorne effect have imposed serious
1imitations on much of the research on this problem,

In the present research the experimental design specifically attempted
to account for the Hawthorne effect. Of the four experimental treatments,
only three were specially planned programs of work vhich were different
from the usual school routine for the groups. A comparison could therefore
be made between those having a special treatment, and those having no
special program whatsoever. Of the special treatmentstwo involved phy-
sical education programs which allowed for a comparison between programs
where the social organization of the classes (individual vs. group) was
different. The other experimental treatment was a specially planned art
program involving no gross motor activity. The children in all three
experimental programs were fully aware that they had a special program,
but were unaware that the central focus of the project was on physical
education. It was a difference in the nature, and not the quality of
the treatment which was planned. It was believed that the procedures
outlined attacked the problem of the Hawthorne effect in a realistic,
meaningful manner, and jnsofar as those procedures were successfully
accomplished, the research results presented later in this report make a

13




contribution to the knowledge being accumulated on the effects of schocling
on groups of special education children,

In summary the research sought answers to the following questions:

1. What are the differential affects, if any, on the motor, intel-
lectual, social and emotional development of children who follow the three
experimental programs, (two physical education and one art program) com-
pared with those who pursue their usual classroom instructional program?

9. Are there differences in the motor, intellectual, social, and
emotional development of children who follow the special physical education
programs, in comparison to those included in the art program?

3. What differences, if any, are there in the motor, intellectual,
social, and emotional development of children in the individual physical
education program as compared to those in the group-oriented physical
education program?

In answering the above questions, due consideration was given to the
cffects of disability, chrcnological age and sex.

The Subjects and Their Assignment to Treatments

The subjects for this study were enrolled in the classes for educable
mentally retarded children and minimally brain injured children in the
elementary schools of the Galena Park, Deer Park and Pasadena Independent
School ﬁ%stricts of Harris County, Texas. Every child identified and
placed in such classes took part, subject to appropriate medical screen=-
ing procedures. Policies and procedures governing the identification and
placement of these children were formulated at the State level by the
Texas Education Agency, and at the local level by the School Districts’
Special Services Departments.

The responsibility for allowing each child to participate rested with
the School Districts. Where doubt existed medical records were examined
and a small number of children were excluded from the experiment because
they were unable to take part in the special treatment program to which
their class had been assigned.

A total of forty-nine classes of children were involved in the project;
twenty-five classes of educable mentally retarded children, and twenty-four
classes of minimally brain-injured children. The distribution of classes
by disability and age, according to school district is shown in Table 1.

TABLE 1.

NUMBER OF CLASSES BY DISABILITY AND
AGE LEVEL, ACCORDING TO SCHOOL DISTRICT

EMR MBI
Younger| Older | Younger | Oider|
_Galena Park 5 5 3 4
Deer Park ~ 3 1 3 2
Pasadena 4 7 6 6
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Approximately 510 children took part in the study, although some attrition
occurred as children moved into and away from the project classes during
the program. The number of children who completed the program, by cell

is shown in Table 2. Since the study addressed itself to the question of
the developmental changes observed over the six-month period, data only
from- children who underwent both sets of test (pre and post) were analyzed.
There appeared no reason to suggest that attrition occurred which was
attributable to any factor related to the conduct of the study.

Classes were grouped according to disability (EMR and MBI), and chron-
ological agel (Younger ~nd Older). From each of the four groups of classes,
Younger EMR, Older EMR, Younger MBI, and Older MBI, classes were assigned
to one of the four experimental treatments. A table of random numbers was
used first to assign classes to the four groups, and used again to assign
a group of classes to an experimental treatment. The results of these pro=
cedures are shown diagrammatically in Figure 1. '

The geographical location of the School Districts and the location of
the schools where EMR and/or MBI classes were housed are presented in Figure 2.

Treatment of the Data

In order to assess the role of the experimental programs in modifying
the behavior of groups of special education children, two sets of data were
collected. The children were tested prior to, and at the conclusion of
the teaching programs. Data were collected on the several test items which
had been chosen to evaluate five parameters of behavior. Master data sheets
were drawn up, and data was then transferred to computer cards.:

The central focus of the research was upon the modification of the
behavior of classes of clementary school children, categorized according
to their disability, chrenological age, and sex. To assess behavioral
change, four experimental programs were employed. A diagrammatic repre-
sentation of the research design has been included as Figure 1.

In assessing change in the several parameters of behavior data were
secured on 32 test items. A computer program? entitled "Multivariance:
Univariate and Multivariate Analysis of Variance and Covariance" was used
on a C.D.C. 3600 computer at the University of Wisconsin computing Center.
The program was adapted for U.W.C.C., users by Mr. James Bavry,3 University
of Wisconsin, Research and Development Center for Cognitive Learning, of
the Department of Educational Psychology.

1The Younger children wexe aged six to nine years, and the Older children
were aged ten to thirteen years.

2The program was originally developed in the Statistical Laboratory of
the Department of Education, University of Chicago, and was modified by Mr.
Jeremy D. Finn, State University of New York at Buffalo, Department of Edu-
cational Psychology.

3The help and guidance of Mr. Bavry in the use of the program is grate-
fully acknowledged.
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THE NUMBER OF CHILDREN WHO COMPLETED THE PROGRAMS:
A DISTRIBUTION ACCORDING T0 DISABILITY AND TREATMENT

TABLE 2

Treatment
EMR: Younger 1 2 3 4 Totals
Boys 20 21 20 16 77
Girls 13 15 11 7 46
Total 123
EMR: Older 1 2 3 4 Totals
Boys 17 24 22 22 85
Girls 23 10 13 21 67
Total 152
MBI: Younger 1 2 3 4 Totals
Boys 16 22 18 23 79
Girls _ 6 3 6 2 17
Total 926
MBI: Older 1 2 5 4 Totals
Boys 23 22 18 17 80
Girls 5 8 10 7 30
Total 110
"EMR ___ 275
MBI 206
TOTAL 481
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FIGURE |. THE RESEARCH DESIGN: DISABILITY X AGE
X SEX X PROGRAM (with number of classes)
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FIGUR® 2. THE GEOGRAPHICAL LOCATION OF THE SCHOOL
DISTRICTS, AND THE SITES OF THE SCHOOLS IN
WHICH WERE PARTICIPATING CLASSES




The experimental design? was a four factor design. Three factors,
disability, age, and sex, each had two levels, and one factor, program,
had four levels. Dependent variables were grouped according to five
parameters of behavior. For each dependent variable, class means, sub-
divided by sex, were used in the multivariate analysis.

In this research it was practical to use jntact classes of children
and to assign the classes to the experimental treatments by random methods.
Since the need to examine the differences in the performances of the groups
at the conclusion of the program was apparent, but that post-test perfor-
mance itself would be a function of performance before the program, analy-
sis of covariance procedures were employed. Errors in sampling procedures
could thus be adjusted so that the gignificance of the differences between
the adjusted means could be determined, The analysis of covariance pro-
cedure is an application of regression analysis whereby the influence of
the independent variable (in this research, the pre-test mean) is removed
by linear regression. The computer program used the least squares method
in fitting a straight line to the data.

For each hypothesis tested the procedure calculated an overall F
value for the vector of variables, and also provided univariate F values
for each dependent variable in the vector. A 5% level of significance was
used to determine whether the null hypotheses were tenable.

For each of four parameters of behavior, fifteen hypotheses wexe
initially tested. Since it was necessary to administer personality ques—
tionnaires to the younger and older subjects, a separate analysis was
used in treating the data on emotional behavior. This analysis was essen-
tially a three-factor design in which separate but identical analyses were
used for each of the two age levels.

0f the hypotheses, those for which overall significant F values had
been obtained were re-examined for two reasons. First, it was necessary
to obtain the adjusted means for each item in each vector 8o that the
direction of a reported difference could be described, for example, where
significance occurred for a factor with two levels. 1In the second place,
the calculation of the planned comparisons vas needed using the within
cells error term. Sirnce one factor (experimental programs) was of four
1evels the investigator was able to carry out either the planned compari-
sons described, for example, by Hays (69), or fcllow one of the compari-
sons by post hoc methods, for example, the Scheffé method. It has been
clearly indicated by Hays that the decision regarding which procedure
should be followed, should be made prior to the analysis of the data.
This has been done. Whilst post hoc comparisons perhaps provide more
, information in detail, of reported differences between the dimensions
of the factor, Hays suggests that:

4The guidance of Mrs. Mary Cuilling, Mr. James Bavry, and Mr. Tom
Houston im the design of the research is gratefully acknowledged.
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n, .., the 'big guns' of planned comparisons

should be reserved for the really important

questions, where one wants to be almost sure

ftu +eect true differences from zero where
.Bt." (69:489) .

Three very imporia . questions were asked in this research, which related
to the differences which occurred between:

The special treatment programs versus the non-special treat-
ment programs.

The physical education special treatments versus the art
program.

One physica: education program versus the second such program.

In the method of planned comparisons there was a requirement that the
number of comparisons made was one less than the number of compared means
(in this case, adjusted meang). This was the same as making the same
number of comparisons as there were degrees of freedom. Further to this was
the requirement that the comparisons were independent.

The weights assigned to the planned comparisons have been listed in
Table 3.
TABLE 3

ASSIGNED WEIGHTS FOR THREE
PLANNED COMPARISONS

~Experimental Program
Compaxison Individual P.E. Group P.E. Art Usual
1 +1 +1 +1 -3
2 +1 +1 -2 -0
3 +1 ~1 -0 -0

Assessing the Parameters of Behavior

Introduction

The success of any research project depends upon the quality of the
experimental) programs and the sophistication of the instruments of evalua-
tion. The selection of tests to meet the requirements of validity and
feasibility of administration was a major problem, The number of gubjects
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involved, and the parameters of behavior to be assessed were such that
feasibility was a matter which could not be ignored. The following de-
scribes some of the considerations which affected test selection.

1. The age, intellectual level and achievement of the children pre-
cluded the use of many tests. For example, few tests have been designed
for children with limited verbal and performance skills.

2. The number of participants in the project (in excess of 500), and
the need to test during a limited duration of time, eliminated long tests
that required the presence of trained and experienced school psychologists.
Hence the Binet or Wechsler tests were not used.

3. Since classroom teachers were to be involved in testing their own
children, problems of organization were anticipated, Hence the tests used
were chosen in order to cause a minimum of disturbances within the class.

Motor Performance

This aapect of behavior was assessed by the Modified AAHPER Test
Battery. This test battery is a modified version of the Physical Fitness
Test published by the American Association for Health, Physical Education,
and Recreation(1).The modified battery which entailed a change in three of
the AAHPER test items was found appropriate for use with EMR children and
was used successfully in a nation-wide study of retarded children (120).

The seven items purport to measure basic components of physical fit-
ness, such as muscular strength, speed of movement, agility, coordination,
and endurance. While some would argue that these tests are crude measures
of these components, they do nevertheless include many of the basic skills
and abilities recuired for successful participation in the physical ac-
tivities of childhood and youth.

The following is a description of each of the test items in the
Modified AAHPER Test Battery as administered in the present study:

Flexed Arm Hang

An horizontal bar was adjusted to the height of the subject. Where
necessary, a portable doorway gym bar was used. The subject was instructed
to take an overhand grasp (palms facing away from the body), and was
assisted to a position where the body was raised completely from the floor,
the chin was above hut not touching the bar, and the elbows were flexed. A
stop watch was used to record, to the nearest one-tenth second, the length
of time the subject held the position. One correct trial only was given,

Sit-Ups

The subject assumed a supine position with the legs extended and feet
approximately shoulder width apart. The fingers were interlaced and the
hands placed at the back of the neck. A partner keld down the subject's
ankles, the heels being in contact with the floor at all times. The subject
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then sat up, turning the trunk to the left and touched the right elbow to
the left knee. After returning the trunk to the back lying position, the
subject again sat up, turning the trunk to the right and touched the left
elbow to the right knee. The exercise was repeated, alternating sides.

One point was given for each complete correct movement of touching
the elbow to the knee. The number of sit-ups the pupil executed in one
minute constituted the score. One trial only was given.

Shuttle Run

Two parallel lines were marked on the floor, 30 feet apart. Two
blocks of wood, two inches by two inches by four inches were placed a few
inches apart, behind one of the lines. The pupils started from behind
the other line. On the signal "Are you ready? Go!" the pupil ran to the
blocks, picked up one and returned to the starting line where he placed
the block. He then ran to pick up the other block which he carried back
across {past) the starting line. Two trialc were given, with the better
elapsed time counting as the score. Timing was to the nearest tenth of
a second.

S8tanding Broad Jump

The pupil stood with the feet several inches apart, very close to but
not touching the take~off line. Preparatory to jumping, the pupil swung
the arms backward and bent the knees. The jump was accomplished by simul-
taneously extending the knees and swinging forward the arms.

Each pupil was allowed three trials, and the best trial, measured in
inches from the take~off line to the heel or part of the body that touched
the floor nearest to the line, was the score. The measurement was made in
feet and inches to the nearest half-inch.

50-Yard Dash

Two pupils were tested at the same time. Both took the position behind
the starting line. The signal "Are you ready? Gol' was given, the last
word accompanied by a downward sweep of the starter's amm to give a visual
signal to the timer, who stood at the finishing line. The score was the
elapsed time between the starter's signal and the instant the pupil crossed
the finishing line. One trial was given, and the time was recorded in
seconds to the nearest tenth of a second.

Softball Throw

The pupil threw a 12-inch softball from a designated point behind a
restraining line. Three throws were allowed, and the longest throw was
measured from the throwing point to the landing point. Oaly overhand
throws were allowed, and the distance was measured to the nearest six
inches.




300-Yard Run

On the signal "Are you ready? Go!" the pupil ran the 300~-yard distance
which was marked out. Walking was permitted hut discouraged. The time in
minutes and seconds was taken to the nearest tenth of a second, It was
possible to have at least two pupils running at the same time, and each was
individually timed.

The Reliability of the Test Items

geveral studies have examined the degree to which the tests were reliable
(57, 59, 133). There appears, however, no study that has extensively ex-
amined reliability and validity as pertaining to sub-normal child popula-
tions. The use of the motor performance items to measure facets of the
many types of skills which society has emphasized in childhood motor pro-
ficiency led to validity of the tests being claimed on logical grounds.

As a part of a large study which attempted to describe the dimencions
of physical fitness, Fleishman (57), working with eighteen year old Navy
recruits, reported the following test-retest reliabilities:

Arm Hang 0.77
Sit-ups 0.72
Shuttle Run 0.85
Broad Jump 0.90
50-Yard Dash 0,86
Ball Throw 0.93
600-Yard Run 0.80

Several of the iiems differed in the procedures, from those used in this
research,

working with Junior and Senior High School boys and girls, and testing
exactly according to the AAHPER directions (1), Stein (133) reported test-
retest reliabilities all of which were significant beyond the 0.001 level:

Pull-ups C,981
Sit-ups 0.958
Shuttle Run 0.832
Broad Jump 0.900
" 50-Yard Dasn 0.924
Ball Throw U, 931
600-Yard Run 0,740

These substantial research findings were thought to be sufficient to
proceed with the test items, albeit in a modified form.

Test Administration
A1l test items were conducted according to the instructions outlined

by Rarick (2, 120). The battery was administered to groups of classes who
were tested at a central location during the course of a morning. Classes
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were grouped for testing according to the School District (transportation
difficulties and actual distance precluded a different organization being
adopted)., Within each School District classes were grouped so that there
were as few transportation complications as possible, so that the number
of children taken to a central location could be manipulated with the same
testing procedures, and so that not more than a two-hour period of time
was used. The grouping of classes was completed so that six mornings vere
required Zo test the forty-nine classes. These procedures were the same
for the pre-testing and the post-testing.

Upon reaching the test area the children were informed of the general
test procedureg. After having been assigned to the first activity arbi-
trarily, each class rotated from activity to activity as follows:

Standing Broad Jump
Shuttle Run

Sit-ups

50-Yard Dash

Ball Throw

Axm Hang

This rotation was adhered to except on an occasion when adverse weather con-
ditions resulted in minor alterations in organization. Subject to this
consideration, however, each child completed the above six test items before

completing the 300-yard run.

At each testing station was at least one class teacher who was aided by
one or more Senior High Sche¢ol boys.

The procedures for testing were reviewed with the teachers during the
in-service meetings, and informally during other occasions prior to the
testing. The boys, selected by the Physical Education Department of their
school, were familiar with the tests, but detailed instructions of the
procedures to be followed were given prior to the testing. The procedures
resulted in standardized testing conditions.

The physical performance items 1isted above were carried out before the
commencement of the experimental teaching programs, and again at the end of
the project.

Strength Testing

Description of the Tests

A Naragansett hand dynamometer was used to measure the grip strength of
the right and left hands. The instrument was inserted into a metal frame

attachment for the pull and thrust measures.

The instrument was inserted into the palm of the hand of the standing
subject; the dial was facing the palm, so that there was no possibility of
the dial being touched by the fingers., The subject held the instrument
towards the ground, and was instructed to make a short maximal squeeze in
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a downward direction, making sure that neither the instrument nor the sub-
ject's arm contacted the body.

In the pull and thrust measurements, the standing subject gripped the
handles of the frame attachment, and held the instrument opposite but not
touching the chest, The elbows were elevated so that the forearms were in
an horizontal position. According to the test being performed, the subject
was encouraged to pull or squeeze. For each item the subject was given two
trials; the best trial being recorded as the score. Test Performance was
measured in pounds of force.

The Reliability and Validity of the Tests

Upon an examination of the test descriptions, face validity was
claimed for each of the four dynamometric grip strength measures.

Two particular studies, those of Jones (77), and Francis and Rarick
(59), have dealt extensively with the reliability of the dynamometric grip
strength items. Jones worked with boys and girls of norxmal intelligence,
ages eleven to eighteen years. Test-retest and split-half reliabilities
were calculated, The reliabilities were above 0.90 across age and sex.
Working with mentally retarded boys and girls aged eight through adolescence,
Francis and Rarick reported that performances were reliable for each of the
four strength measures. All coefficients were above 0.86, and nearly all
were above 0.91.

The Test Administration

Over 90% of the grip strength testing was carried out by a trained
co-worker, who was experienced in the test procedures and also with working
with the retarded and brain injured children. The remaining testing was
carried out jointly with the program supervisor.

Intellectual Behavior

The intellectual behavior of the children was assessed by the follow-
ing tests:

The Bender Motor Gest&lt Test -—- a performance measure.
The Peabody Picture Vocabulary Test —— a verbal measure.
The Bender Motor Gestalt Test
Description of the Test: The Bender Gestalt Test congists of nine
figures which were presented one at a time and which the subject was asked
to copy on a blank piece of paper.
"Bender points out that the perception and the
reproduction of the Gestalt figures are determined

by biological principles of sensory motor action
and vary depending on, (a) the growth pattern and
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maturation level of an individual, and (b)
his pathological state either functionally
or organically induced."” (84:l).

Koppitz constructed a developmental scoring system, using composite scores
for all nine figures, which differentiated between the distortions on the
Bender which primarily reflect immaturity or perceptual malfunctiening,
and those which were not related to age and perception but which reflect
emotional factors and attitudes, Each figure is scored according to the
number of deviations and distortions observed. A comprehensive text (84)
provides in detail the ways in which such deviations and distortions are
scored, and results in an objective method of scoring. The test cards
have been included in Figure 3, and a copy of the scoring sheet has been
included as Table 4.

The Reliability and Validity of the Test: It has been suggested
that the reliability of this test must be considered from two aspects:

The degree to which different scorers agree in their use of the
scoring system, and

The consistency of the test scores for individual subjects to whom
the Bender Test has been administered more than once.

Few studies have been reported in which interscorer reliability has
been examined. Koppitz cites the independent scoring of thirty protocols
from young clinic patients, Pearson produc-moment correlations between
the scores from all five raters were computed, being statistically gigni~
ficant and ranging from 0.88 to 0.96, When the correlations were converted
into Z-scores and average inter-rater correlations were computed, results
of 0.94, 0,93, 0.93 and 0.95 were obtained,

There are a number of difficulties attached to the reliability testing
of the test scores. Neither the split-half form nor the alternate form
methods are appropriate for this test, and hence the test-retest method
is used.

"Immediate retesting with the Bender would
show the result of practice; while the long-
time interval between test administrations
would reflect the effect of maturation in
visual-motor perception in a young child.”
(84:13).

In one study a compromise time of a four-month interval between tests was

used. The subjects were classes of kindergarten ard first grade children

from low socio-economic area, and from a middle class community. Correla-
tions ranging from 0.56 to 0.66 were all statistically significant at the

1% level. Koppitz suggests that this level is sufficient for the test to

be used with confidence.

26




2

: i
3 . . ;
5

9 < >

FIGURE 3. BENDER MOTOR GESTALT TEST: TEST CARDS
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TABLE 4

BENDER MOTOR GESTALT TEST
SCORING SHEET

NAME MBI /EMR Y/0 1:2
KOPPITZ SCORING EMOTIONAL INDICATORS
Figure A

la. Distortion of shape 1. Confused order

1b. Disproportion 2., Wavy line

2. Rotation F. 1&2)

3. Integration 3. Dash for circle
Figure 1 (F. 2)

. ircles for dots 4. Increasing size
5. Rotation (F. 1, 2, 3)

5. Large size

6. Small size

7. Fine line

8. Overwork

9, Second attempt
10. Expansion

6., Perseveration

Pigure 2
. otation

8. Row added, omitted
9, Perseveration
Figure 3
0. Cireles for dots
11. Rotation
12a. Shape lost
12b. Lines for dots
Figure 4
3. Rotation
14. Integration

Figure 5
I%. Circles for dots

16. Rotation
17a. Shape lost
17b. Line for dots

Figure 6
18a. Angles in curves

18b. Straight line
19. Integration
20. Perseveration

Fi§ure 7
. Disproportion

21b. Incorrect angles
22. Rotation
23, Integration

Fi%ure 8
. ncorrect angles

25. Rotation

i

Total

IR,

TOTAL

28




The Bender-Gestalt Test was used in this study to provide a measure
of Performance I.Q. -~ being a substutute for that portion of the Wechsler
Intelligence Scale for Children. In a etudy with 90 elementary school
children in the first four grades, Koppitz reported a close relationship
between the Bender Test and the Performance I.0. of the WISC "for all
subjects regardless of age" (84:48). In analyzing the relationships
between the Bender Test and performance on the individual sub-tests of
the WISC by chi-square Koppitz concluded that: "the Bender Test can be
used with some confidence as a short non=-verbal intelligence test for
young children, particularly for screening purposes" (84:50).

Test Administration and Protocol Interpretation: This test was
administered by the class teachers to each child individually within the
classroom, according to the instructions set out by Koppitz,(84:15) and
at an appropriate time during the day. At the in-sexvice meetings which
were held prior to the pre-tests, professional guidance for the teachers
was provided by Mr. James Woodward, School Psychologist for the Galena
Park Independent School District.

The interpretation of the protocols was completed by Mr. Donald Gautney,
of the University of Houston, who was trained and experienced in scoring
according to the procedures outlined by Koppitz. Protocels were scored
blind.

The Peabody Picture Vocabulary Test

Test Description: The Peabody Picture Vocabulary Teet was designed
to provid2 an assessment of a subject's verbal ability. This is accom-
plished by measuring hearing vocabulary, and is thought to have special
value when used with children who cannot read or who have learning disa-
bilities. A series of bold, clean line drawings, free of fine detail
and figure-ground problems allows a response from a subject "between the
chronological ages of 2 years 6 months and 18 years who is able to hear
words, see the drawings and has the facility to respond in one of several
approved ways" (51:25).

In the test manual, the advantages of the test as seen by the author
are:

1), The test has high interest value and there-
fore is a good rapport establisher; 2., extensive
specialized preparation is not needed for its ad-
ministration: 3. it is cuickly given in 10 to 1§
minutes; 4. scoring is completely objective and
quickly accomplished in one or two minutes; 5.
it is completely untimed and thus is a power
rather than a speed test; 6. no oral response
is required; 7. alternate forms of the test are
provided to facilitate repeated measures, and 8.
the test covers a wide age range.”" (51:25).




The selection of the four words in any one plate was accomplished
so that the words were equally difficult, characteristic of an age level,
not culturally, racially or regionaily biased, and showed no sex differ-
ence. The test involves the visual pcesentation ot four pictures (a
plate) together with the oral presentation of a stimulus word. The
subject indicates the picture representing the stimulus word, by pointing,
or stating its numbexr. An example‘ of & plate appears as Figure 4.

The Reliability and Validity of the Test: Dunn (51:30) reported
that alternate form reliability coefficients for the test were obtained
by calculating Pearson product-moment correlations on raw scores for
Forms A and B at each of 19 age levels. Correlations ranged from 0.67
to 0.84 with a median of 0.77. "The standard errors of measurement for
1.Q. scores ranged from 6.00 to 8.61, the median being 7.20." (51:30)
In the test manual details are given of previous research studies com-
pleted with differsnt child populations. The coefficients very closely
resemble those described for the standardization population. Much of
the research on the PPVT has been conducted with retarded subjects, and
coefficients of equivalence have been reported by Budoff and Purseglove
(29) of 0.85 for institutionalized teenage retardates, by Dunn and Brooks
(48) of 0.83 for educable retardates in special education classes in
public schools, by Dunn and Harley (47) of 0.97 for cerebral~palsied child-
ren, and by Dunn and Hottell (49) of 0,84 for trainable retardates.

The extent to which the test measures what it purports to measure
has been examined both for individual items and for the total test.

The author of the test claims that content validity:

", ., . was built into the test when a complete
search was made of Webster's New Collegiate
Dictionary . . . for all words whose meanings
could be depicted by a picture." (25:32)

Such content validity is important since the test purports to measure
hearing vocabulary. However, since it was used in this project, and in
many school-based and research situations, as a measure of verbal intell-
igence, the construct validity is important. Terman and Merrill have
reported that the vocabulary test of the Revised Stanford-Binet Test of
Intelligence is the most valuable single test in the scale. It is known
that the vocabulary sub-test scores correlate more highly with the Full
Scale I.Q. than any other sub-test, and it is been widely recognized that
vocabulary is the best single item for predicting school success.

Although the verbal items of the PPVT, the Stanford-Binet, and the
Wechsler tests do not measure identical verbal abilities (hearing vs.
oral definition), they all measure the comprehension of the spoken word,
In the language of the learning theorists, the method of decoding differs;

5The example was constructed by the authors and was not a part of
the particular test.
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FIGURE 4. PEABODY PICTURE VOCABULARY TEST: A FICTITIOUS
TEST PLATE
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hearing vocabulary represents a restricted sample of verbal behavior.

The item validity was established by the author, by selecting words
that demonstrated “linear, steep growth curves" (25:33)

"Tncrease in raw scores with successive ages 1is
indirect but not conclusive evidence of validity
since physical growth, ossification, height, and
weight also increase with age, yet are not highly
related to verbal intelligence." (25:33)

Many studies show evidence of the statistical validity of the Peabody
Picture Vocabulary Test. The degree to which the PPVT scores compare with
the scores on other vocabulary and intelligence tests has been the subject
of much study. PPVT mental age scores have correlated with the Binet
mental ages scores from 0.60 to 0.87 with a median of 0.71, and with the
verbal 1.Q. of from 0.47 to 0.76, with a median of 0.84.

The Administration and scoring of the Test: The Psychological
Inventories were administered to the children by the classroom teacher who
had been informed of the appropriate test procedures during the in-gervice
program. In general the data were secured prior to the commencement of
the special treatment programs. However, with such a large number of
time-consuming tests, some children did not complete the tests until the
program was in progress. Some children needed to receive extra individual
attention in order to complete the tests undex conditions providing for
optimal performance. Occasionally children were unable to take a test
as planned because of their absences from school, and other children were
placed in the classes during the early days of the project. All scoring
was carried out by the investigators, according to the procedures out-
lined by Dunn (25).

Emotional Development

The emotional development of the children was assessed in two ways.
First, questionnaires (38, 112) from the Cattell series were used to
evaluate thirteen personality characteristics (see Table 5) and second, an
assessment of the emotional difficulties for each child was cbtained from
the Bender test protocols.

The Personality Questionnaires

Test Description: The Early School Personality Questionnaire
(38) (for the younger children), and the Children's Personality Question-
naire {112) (for the older children), are downward extensions of the
Sixteen Persomality Factor Test. Both instruments (38, 112), developed
through factor analytic techniques, are designed to measure the major
dimensions of human personality. The dimensions are each defined by
two poles or extremes. The left side gives descriptions of low scores
on the factor; the right side gives the high scores. With the exception
of the intelligence factor (Factor B), high or low scores are not nec-
essarily "good" or "bad" traits, although some characteristics are more
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TABLE §

THE LIST OF MEASURED PERSONALITY TRAITS
USED TO MEASURE THE EMOTIONAL BEHAVIOR!
OF THE CHILDREN

Factor
A PARTICIPATING
B INTELLIGENT
C EMOTIONALLY STABLE
D IMPATIENT
E INDEPENDENT
F ENTHUSIASTIC
G CONSCIENTIOUS
CH VENTURESOME
I DEPENDENT
J REFLECTIVE
N CALCULATING
0 WORRYING
Q4 TENSE

1The Emotional Indicators from the Bender
Test protocol was also used to measure
Emotional Behavior.
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widely socially acceptable than others. Individuals or groups may take
the test which has been previously used with educable retardates (114).
A list of the thirteen common traits meagured appears as Table 5.

Reliability and Validity: At the time of writing no reliability
data have been published for the Early School Personality Questionnaire.
The authors of the Children's Personality Questionnaire have reported
several types of reliability coefficients for the fourteen factors. The
test-retest, and the split half coefficients of reliability reported by
Porter and Cattell (112) appear in Table 6.

"The essential validity of a factor scale is
determined by the extent to which the scale
score correlates with the pure factor which
it claims to measure." (112:12)

The concept validity of the C.P.Q. has been calculated in several
ways by the authors. One method was to determine the extent to which the
two halves of the test only have in common the factor each half attempts
to measure. A second method by the multiple correlational technique;
examining the relationship of the multiple r of all the items of eavn
factor with the factor itself., Table 7 indicates the work of the authors
in this respect.

The Administration and Scoring of the Tests: As for all psych=
ological tests, the personality questionnaires were administered in the
classrooms by the class teachers. Children were tested individually or
in small groups, according to the procedures outlined in the test manual,
and consistent with the characteristics of the class. Teachers were
free to decide the best climate for testing, and hence no particular
testing regimen was followed.

All inventories for the pre-~ and post-tests were scored according to
the instructions contained in the test manual, by Mr. Robert James, a
graduate student at the University of Wisconsin.

The Emotional Iniicators
A Test Description

The Bender-Gestalt test has been fully described earlier in this
chapter. However its use in this study to this point has been as an
indicator of intellectual ability. Research has indicated that the test
is valuable in the identification of children with emotimal problems.
Koppitz cites studies by Byrd, Clawson, Eber, and Simpson which showed
that the test discriminates between well-adjusted and poorly-adjusted
children. It was suggested by Simpson that:

nchildren with emotimal problems do not differ

from well-adjusted children in coordination and perception,
but they reveal disturbances in the integration

of the two, i.e., they show malfunctioning in

visual-motor perception as a result of their emo-

tional disturbance." (84:123)
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TABLE 6

RELIABILITY COEFFICIENTS OF THE
CHILDREN'S PERSONALITY QUESTIONNAIRE

Reliability Coefficients

Split-half Test~Retest
Factor Coefficient Coefficient
Full length| Form A Forxm B| Full length{ Form A | Form B

A .76 72 .67 .75 .71 .60
B .87 .86 .70 .79 .74 .73
c .69 .70 .55 .52 .49 .51
D .70 .58 .67 .64 .52 .58
E .80 .79 .71 .71 .70 .50
r .82 .77 .75 .75 .66 .66
G .74 . 64 .70 .65 .08 .61
H .70 .66 .65 .64 .55 .63
I .86 .85 .76 .73 .70 .58
J .63 .58 .66 » 95 .48 .90
N .82 .71 .70 .83 .62 .61
0 .66 .63 .59 .66 .59 .56
Q4 .78 . 65 .74 .69 .53 .59
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TABLE 7

CONCEPT VALIDITY COEFFICIENTS OF THE
CHILDREN'S PERSONALZTY QUESTIONNAIRE

Validity Coefficients

Multiple r from items Equivalence
Factor Full Scale One Form Full .Scale
A .68 .63 .76
B .83 .67 .77..
¥ .55 .46 .59
D .82 .69 .80
E .72 .57 .70
F .69 .60 .73
G .71 .55 .68
H .82 57 .71
1 .84 .71 .82
J .53 .44 .56
N .70 .67 .77
0 .77 .62 .75
Q4 .76 .75 .77
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In constructing a scale of emotional indicators the deviations and
distortions examined indicate an immature visual-motor perception. The
manner in which the drawings are produced by a child, for example, their
size, placement, are emotional indicators "which are primarily related to
personality factors and attitudes.” (84:124). The ten emotional indica-
tors defined and scored for children are:

1. Confused order.
2. Wavy line in Figures 1 and 2
8. Dashes for circles in Figure 2.

4. DProgressive increase in size in Figures 1, 2 and 3.

5. Large size of drawings.

6. Small size of drawings.

7. Fine line.

8. Overwork, reinferced lines.
9. Second attempt.
10. Expansion.

The Reliability and Validity of the Test: Details of the reli-
ability of the Bender Test have been given earlier in this chapter. The
reliabilities indicate a high degree of reliability, bearing in mind that
on a retest basis some items are related to chronological age. Insofar
that the total protocol reliabilities have been satisfactory, it was
assumed that the deviations and distortions were likely to be repeated.

Face validity is claimed for the emotional indicators, subject to
the experience of the protocol interpreter. Koppitz presents evidence
that children with known emotional problems alsc tend to have immature
visval=motor perception in that they have poor Developmental Bender scores.
The indicators were derived by both research and eclinical experience.
Analyzing the protocols both in terms of individual indicators and the total
number of emotional indicators on a protocol, it has been demonstrated
that both have worth.

Test Administration and Protocol Interpretation: Details of the
administration and scoring of the test are described earlier in the chapter.

Social Behavior
Sociometry

A Description of the Test: A sociometric test was administered
to each child at the beginning, and at the conclusion of the project.
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Six questions involved:
1. Prefer to have on a team for physical activity.
2, Prefer not to have on a team for physical activity.
8. Prefer to sit next to in class.
4, Prefer not to sit next to in class.
5, Prefer to work with in class,
6. Prefer not to work with in class.

It was felt that the questions were meaningful to the children because
everyday situations were involved. In one or two instances it was reported
by teachers of, for example, the very young classes of children with
limited intellectual ability and school experience, that the occasion
occurred when further verbal explanation was needed in order to elicit
responses from the child. Insofar as the teachers were those most capable
of eliciting appropriate test responses, and of providing satisfactory
testing conditions, these instances were felt to help the testing pro-
cedures rather than cause discrepancies.

The sociometric procedure was emplored to evaluate the feelings of
the children in a class toward each other. Although the use of sociomet-
ric techniques has increased in research, in relation to gsophistication
and frequency, the instrument wag used in this study in only a limited
manner, to see how the children wcre accepted and rejected by the others
in the class. This was undertaken so that any differences which might
occur during the study could be noted and measured and tested statistically.
Thus no graphic or diagramatic structural representation was included in
the report.

An index of ACCEPTANCE, and an index of REJECTION, similar to that
explained by Gronlund was used. Comparisons between groups was used and
adjustments for group size were made. According to the comments and
recommendations of Oliver (108) regarding the sociometric criterion,
unlimited responses were allowed. Results for the three "choice" questions
were pooled to form the basis for the calculation of an acceptance score,
and similar procedures occurred with respect to the "rejection" questions.

The Reliability and Validity of the Test: Whilst the meaning of
sociometric data depends to some extent upon the degree of constancy of
the scores, the very nature of the dynamic interations occurring within a
group of children indicates that variations do occur. These two somevhat
conflicting requirements are characteristic of many psychological tests.

Several methods of determining the reliability of sociometric data
have been used. Of relevance to this study was the examination of the
internal consistency of the test, using the split-half method, and the
degree to which test-retest reliability exists.
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Ausubel, Schiff and Gasser (65) made extensive use of the split-half
method in examining the degree to which internal consistency in Socio-
metric ratings occurred in five different grade levels. Coefficients of
correlation were from 0.54 to 0.86 for elementary and jumior high school
students, and 0.89 to 0.90 for groups of high school students. Bass and
%iite have confirmed these relationships at the college level (104).

Much research has been undertaken in the determining of the reliabil-
ity of sociometric data when a time interval has occurred between the two
administrations of the test. In general the stability of results has
been demonstrated to increase with the age of the subjects. Bronfenbrenner
(28) reported a coefficient of 0.27 for children in nursery school over
a seven-month period (N = 14), and of 0.67 for kindergarten pupils over the
same length of time (N = 20). Three choices of each of three criteria
were used.

"It is apparent . . . that even among young children
the sociometric status of individuals is fairly stable
over a period of months. Those that are highly chosen
by the group tend to remain highly chosen and those
with low group acceptance tend to remain in that
category" (65:123).

Many studies have been concerned with elementary school children.
The time intervals has greatly varied, but in studies by Bryd, using
unlimited number of choices with a two-menth interval, when fourth grade
pupils chose fellow actors in a play, and Gronlund (63) for fourth to
sixth grade classes over a four-month span, reported coefficients of 0.89
and 0.75.

The most elaborate study by Bonney (23) is most relevant to this
report. Over a four-year period a sociometric test wes administered to
a group of second grade children (N = 48), and then repeated at intervals
of one year as the group progressed in the school. A composite score for
sociometric status was correlated with the ratings between each grade
level and coefficients ranging from 0.67 to 0.84 were reported for the
grade levels. Over the same period of time, coefficients from intelligence
tests ranged from 0.75 to 0.86 and from 0.60 to 0.83 for achievement tests.
In this study the relatively high degree of stability of sociometric status
was demonstrated.

Gronlund, in an assessment of the influence of the number of choices,
concluded that the fewer choices allowed the children, the lower the
resultant reliabilities (65:149).

In using the sociometric technique six questions were asked of each
pupil, during an individual test. Insofar as the questions asked for
preferences or choices, validity of the test is self-evident.

The test was inciuded to obtain a measure of social adjustment for
each child in each class. Social adjustment is the degree to which the
individuals are accepted by their classroom peers, and therefore a frequently

39




chosen person (well accepted by the others in the class) is relatively
well socially adjusted.

Test Administration and Scoring: The test vas administered
individually to the children who were asked to verbally respond to each
of the six questions. In each case the positive (choosing) form of the
question was asked before the negative (rejecting) form of the same
question.

Every attempt was made by the class teacher to provide the necessary
atmosphere of secrecy which was deemed necessary to honest answers, and
the pupils were made aware that they had an unlimited rumber of choices/
rejections. Choices were, however, restricted to the members of the
child's own class.

All scoring was done at the University of Wisconsin by Mr. Ben J.
Lowe. The data from the six questions were treated in two parts. First
the data from the three "positive" questions was pooled to provide an
ACCEPTANCE score for each child, i.e., how often could he have been chosen,
and the data from three "negative" questions was used to provide a REJECTION
score for each child. Thus adjustments were made which allowed for the
differences which occurred in class size.

Cowell Social Behavior Trend Index

Description: An objective of physical education is social
adjustment and socializati on by means of games, sports and cther physical
activities.

This test was originally designed to be used to evaluate gsuch qualities
in high school boys. Through factor analytic techniques, ten behavior
trend dichotomous pairs of "word pictures' were found to represent an adjust-
ment syndrome (a group of symptoms occurring together). The ten "positive"
word pictures represent good adjustment, and the ten "negative" word
pictures represent poor adjustment. Table 8 shows form A of this test,
and the indication to the teacher of how to mark the protocol.

The Reliability and Validity of the Test: It has been earlier
noted that the age and level of intellectual ability of many of the children
precluded the use of all lut a small number of tests. An evaluation of the
social behavior of the children was difficult and hence the main reasons
for using the Cowell InZex as a measure of social behavior were that the
test seemed appropriate, and that it had previously been used successfully
in a nationwide study of the envirornmental factors which are associated
with the motor performance and physical fitness of educable mentally
retarded children (121). Previous evidence concerning satisfactory reli-
ability and validity of the test for exceptional children is not available
in the literature. The results presented in this study must, therefore,
be at best tentative.

Essentially the question of test reliability centers around the nature
of the response elicited in the observer (the teacher); by the dichotomous
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TABLE 8

COWELL SOCIAL BEHAVIOR TREND INDEX: FORM A
INSTRUCTIONS: Think carefully of

Last Name First Name the student's behavior in group
— situations and check each behavior
8¢hool trend according to its degree of
descriptiveness,
Teacher
Descriptive of the Student
Only
Behavior Trend Markedly Somewhat slightly at all

1
b

1. Enters heartily and with
enjoyment into the spirit
of social intercourse.

2. Frank, talkative and soci-
able, does not stand on
ceremony.

3. Self-confident and self-
reliant, tends to take
success for granted,
strong initiative, likes
to lead.

4, Quick and decisive in
movement, pronounced or
excessive energy.

5. Prefers group activities,

| work or plays; not easily
satisfied with individual
projects.,

6. Adaptable to new situa-
tions, makes adjustments
readily, welcomes change.

| 7. 1s self-composed, seldom

| shows signs of embarrass-
| ment,

! 8. Tends to elation of spir-

| its, seldom gloomy or

| moody.

9., Seeks a broad range of
friendships, not #elec~
tive or exclusive in
games and the like.

10. Hearty and cordial, even
to strangers, forms
acquaintanceships very
easily.
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pairs of word pictures:

"The reliability of the observers and the extent

to which the negative behavior trend items were
true opposites of the positive items was indicated
by a permutation fkliability coefficient of -.82,
indicating that when observers said that a certain
positive behavior trend was 'markedly descriptive’
of the subject, they tended to regard its negative .
opposite as 'not at all descriptive of a given
subject'.," (42:8)

Using data from a nationwide project Widdop was able to show that:

", . . for both sexes across all ages, a positive
relationship existed between behavior and test
performance for almost every item. This was not
entirely unexpected, as the behavior trend stresses
a positive attitude regarding sociability, confi-
dence, ability to adapt, and decisiveness. In other
words, it stresses the extrovertial attitude usually
associated with physical ability." (144:122)

The internal consistency (interral validity) of the instrument has
been reported by Cowell:

", ., . the correlations between the total resultant
scores for each trend were calculated for the positive
and negative angles." (42:8)

Using the Thurstone Method of factor amalytic technique the ten word
picture pairs (form A and form B of the test) represented an adjustment
syndrome (a group of symptoms occurring together) indicating that a
single factor seemed to be accounting for the observed intercorrelations.

"The results of the correlation of each item with the
general adjustment factor indicate that behavior
trends retained can be considered rather as common
denominators underlying good or poor adjustment,
according to sign (plus or minus)." (42:8)

The Administrationand Scoring of the Test: The class teacher
completed a copy of form A of the test for each child in their class,
prior to and at the end of the project. All tests were scored by the
investigators,

Additional Data Collected

Data from Individual Record Files
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Date of Birth: The date of birth for each child was recorded,
withpermission, from the files of the Special Services Departments of
the three school districts.

Intelligence Quotient: The measured intelligence of each child
was recorded in like manner to thedate of birth.

In most cases the test used was the Wechsler Intelligence Scale for
children on the Stanford-Binet Test. No attempt was made to note the
individual test that a particular child completed. Several variables
were uncontrolled; for example the date of the test and the test pro-
cedures used.

Height: The height of each child was recorded to the nearest
L inch, at the beginning and conclusion of the project. The school nursing
staff were responsible for taking the measurements.

Weight: The weight of each child was recorded to the nearest
pound, at the beginning and conclusion of the project. The school nursing
staff were responsible for taking the measurements.

In-Service Training of Teachers

Prior to the testing and teaching programs several meetings were held
to train the teachers in the necessary pro-edures. All meetings were held
in the Administration Building of the Pasadena Independent School District.

It has been previously explained that few schools in this country
are staffed with fully qualified physical education teachers at the elemen-
tary level. This is true also of the schools in the three districts and
hence the opportunity for children in special education to participate in
physical education lessons is extremely limited. Thus, it was evident that
the experimental programs would have to be taught by classroom teachers.
One advantage of this procedure was thav rapport already existed between
the teacher and the children in the class. Many teachers were excited
about the possibilities afforded by the research, but few were experienced
in handling physical education or art programs, and therefore in-service
teacher training which would be supplemented by the help of a supervisor
during the program was very important.

An equally important aspect of the meeting related to the use of the
tests which had been selected to assess behavioral changes of the children.
Careful instruction on the aims and methods of the testing program was
important if the results of the research were to be worthwhile and meaningful.

At the first meeting all the teachers were present. Also in attendance
were school principals, deputy principals, Directors of Special Services,
Directors of Physical Education and Athletics, and other members of the
administration.

The meeting consisted of several phases:
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A complete overview of the project was presented; namely,
what it was, why it was being carried out, and how it

would be carried out,

Procedures for the administration of the psychological
tests were given.

Procedures for the administration of the motor performance
test items were given.

Other general arrangements were discussed.
Questions and answers took place.

Control teachers met.

Other meetings were held at which only the administration and
teachers concerned with a particular teaching program were present.
Thus the meetings were essentially for:

Teachers of the Art Program.
Teachers of the Individualized Physical Education Program.
Teacherz of “he Group Oriented Physical Education Program.

Discussion took place onthe teaching programs and ways of presenting
the material to the children. Each teacher was given a teaching manual

which included details of:

The aims and objectives of the program.
ways of demonstration and observation.
Source materials.

when to teach particular types of work.

Other meetings with individual teachers or with groups of teachers
took place frequently during the program and before the second period of

testing.

All teachers received remuneration for the time spent at the evening
in-service meetings, which were thought to be over and above the duties
which could be expected from them. These meetings occurred on every
evening for one week; further meetings took place during the early stages

of the programs.

Throughout the period of the programs the program supervisor
travelled around the schools visiting classes, observing the teachers
teach; observing the children in the ways they reacted to the presentation
of the teaching materials, talking with the teachers, and teaching part or \
whole lessons. The demonstration teaching was done for several reasons:

44




To allow the teachers to see their class at work.
To indicate to the teachers how the teaching could proceed.

To indicate to the teachers how teaching material could be handled
in different ways, and how material could be developed.

A schedule was drawn up so that it was possible to observe (with few
exceptions), each teacher each week. Changes in this schedule were made
when any difficulty needed immediate attention. One such difficulty related
to the quality of the teaching, whilst a second was concerned with equipment.
In spite of the uncertainty with the expectations of the teaching programs
(largely because of their untried nature with these EMR and MBI children),
and the differences in the characteristics of the teachers and the children,
it was evident that as the program developed that differences in the quality
of the teaching existed. Thus an extra effort was needed to ensure that all
the teaching was effective, and that it was proceeding along lines which
were consistent with the aims of the project and with good teaching technique.

Additional excellent support was given at all times by the school
district administrative staff and the school principals.

The Teaching Environment

Physical Education Programs

It wag originally intended to carry on all the teaching out-of-doors,
as each school had large grassed areas adjacent to the physical plant. In
addition it was judged that the weather in the Gulf Coast area of south
Texas would allow this work to continue without interruption, during the
whole 20 weeks of the teaching program.

Essentially the teaching did take place out-of-doors. Exceptions
occurred occasionally because of cold and/or wet weather. On certain occa=
sions heavy rains made work out-of-doors impracticable since the children
did not wear a change of clothes for the special pregrams. On other occa~-
sions the weather was thought to be too cold for the children--especially
the very young children, for whom the rapid temperature changes of the Houston
area weather meant that even a temperature of, for example, 50° felt cold.

when outdoor work was not practicable the work took place either in
the classroom or in an auditorium or gymnasium. The choice of indoor
teaching area rested largely upon the size of class (range 6-16 in numbexr),
and the facilities of the respective schools.

At frequent points throughout the program, questions were asked concern=
ing the use of space, for these children, particularly the minimally brain-
injured, who are usually reported to have difficulties with spatial rela-
tionships. This will be discussed in the results section of this study.

The Art Program

All the work for this program took place within the classroom.
C essrooms were well lighted, and well equipped, and provided ample
working space for the program to be satisfactorily completed.
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The Experimental Programs

Introduction

In this project the degree to which it was utlimately possible to
provide meaningful information in relation t: the questions asked in
Chapter One, depended upon at least two very .aportant factors:

The quality of the experimental programs.
The sophistication of the instruments of evaluation.

The study was designed to answer the basic question of the effects
of different types of programs (in particular physical education programs)
on the motor, strength, intellectual, social, and emotional behavior of
the participating classes of children. Earlier mention was made of the
difficulty in finding appropriate instruments of evaluation for young
children of limited intellectual ability. If changes in the behavior of
the children occuxred it was a point to ponder whether such changes could
be detected by the tests. Likewise, whatever changes occurred should be
attributable to the experimental treatment which could itself be clearly
described. Thus, it was necessary to Jdesign programs which were different,
which could be kept different (being seen as different by the teachers
and program supervisor) and which could rxeasonably be expected to elicit
different effects, or at least effects which differed according to the
particular parameter of development being exarmned. For example, the
special experimental classes were to have vealized thzt "something spe-
cial® was occurring, just as the other classes were not to have been
aware that they too were involved in the project.

The realization on the part of the subjects that they were involved
in a special project, was important. Only Oliver, the writer of the paper
which elicited such intense interest in the possibilities which physical
education programs afforded to educationally sub-norma). children, stresses
the emotional involvement of the subjects in their special program. To
Oliver (107) the importance of the project was in this aspect of the work
and not in the activities themselves. The basis for positive modifications
in the behavior of the boys was the successful experiences afforded by
the program which "happened" to be a physical activity program. Never-
theless the programs had to be of unquestionable quality, which could
be supported by those in physical education and which were appropriate
to the needs and characteristics of the children.

A second point made by Oliver was that whilst educational programs
(special treatment) must be clearly described so that the research can
be replicated, replications of this type of work were hardly possible
since it was the whole background experience and philosophies of those
involved in carrying through the project, which made an indelible stamp
on educational research. f

Thus, the art program was to involve the children in those particular
classes just as much as the other programs. It was the particular orien-
tation of the programs (not the quality) which was different.
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It was decided to inform all the teachers of the characteristica of
each program, and to stress to them the differences. The importance of
the "control” group classes was stressed to all teachers in order te
maintain their confidence and cooperation.

Rationale for the Experimental Treatments

Piior to entering school, children have been exposed to a multitude
of experiences--many of them involving movement. In theory then, children
in general can be expected to be well experienced in movement. Some
children do indeed have a rich background of movement experience but
others have only limited opportunity for developing this aspect of their
lives, and in practice cannot perform even the basic motor skill patterns
that are expected of them., If a child's potential in movement is to be
developed, then a multitude of such experiences should help achieve this;
with guidance, children discover that they can do many more things than
they thought they could do and thus be helped to live more successful
lives within the school and home environments. Basic to such a philosophy
is the premise that motor development is dependent upon experiences 8o
numerous that all possible movement patterns should be given to children
in organized physical education lessons. Basic movements such as walking,
running, jumping and landing can be introduced so that a boy experiences,
for example, as many ways of running as he can manage or the teacher can
guide him through.

The rationale for the use of the individualized approach rests upon
the belief held by some that mentally retarded children and brain-injured
children need to have the security of working irdividually at their own
level where the disturbing and perhaps distractive influences of their
peers is at a minimum--where the tensions and frustrations of invideous
comparisons and competition for peer status are practically non-existent. |
Others suggest that the traumatic effects of group interaction in motor &
skill development for these children are not great, and that the social
values resulting from group play far outweigh their possible negative
influences on skill learning. Thus there is also logical support for
the group~orierted program too.

Since a primary purpose of the physical education instructiomal
program is to help children become reasenably proficient in the motor
activities of our culture and at the same time develop desirable patterns
of social behavior, an investigation of the influence of programs with
these two distinct types of orientation seems to be desirable and worth-
while. To deprive one group of children from social interaction within
the vhysical education program did not appear detrimental since at all
other times of the day there was the opportunity for social communication.

The types of teaching material to be presented to the children were
to be geared towards their age, aptitades and abilities. Few would
question that these children want and need to improve their motor pro-
ficiency; physical activity provides children with goals that are rel-
atively easily seen. The conditions under which these children can most
effectively acquire desirable behaviors (motor and otherwise) have not
yet been identified but it is generally recognized that the setting in
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which the learning tekes place is highly important. The attention which
is given by the teacher to the individuals in a cla:s, and the inter-
action which occurs within the teaching-learning experiences afforded

is most important. Tie oft-mentioned expectation of failure in the
retarded may be a critical factor in the acquisition of skill develupment
in the group learning situation. Under an individual type activity pro~-
gram, the child serves as his own norm, competing solely against his

own previous performance, without the anxiety which might occur in group
situations.

The Art program was designed spzcifically to control for the possible
existence of the Hawthorne effect (39). Insofar as modifications in
behavior were to occur which could be attributed to the special nature of
the experimental treatment, they could be accurately measured.

Just as the two physical education programs involved gross motor
activity, so the Art program was designed as & special program, likely
theoretically to elicit positive, desirable behavioral modifications,
but which was devoid of the use of the big muscle groups in the contin-
uwal involvement of the body in space. The basic aims of the programs
were similar, and equal attention was devoted to the supervision of all
experimental treatments. A list of the art supplies has been included
later in this chapter.

A word of explanation is in order at this point. At no time during
the experimental programs were any test items included. Hence, the chil-
dren did not practice the tests, nor was instruction given in the execu-
tion of any test item. A deliberate attempt was made to avoid this type
of contamination.

Individualized Physical Education Programs

Aims of the Program

The aims of the individualized physical education program were con-
gistent with many such activity programs for young children, and were:

To satisfy the need for movement.

To provide an enjoyable variety of successfully performed movement
expexriences.

To provide for the need for repetition of movements and for
individual improvements in performance.

To encourage good postural habits,
To teach elementary everyday physical skills.

To contribute to the education of the whole child.
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Program Description7

For approximately thirty-five minutes each day, for twenty teaching
weeks, classes had specially planned physical education lessons. Within
each classroom group, all work took place with the child working by him-
self, at his own level of ability, but still within the limitations of
the task used by the teacher. Thus, both the social organization of the
group of children, and the way in which physical tasks were accomplished
by each child indicated and validated the individualized nature of the
program.

Movement patterns were used by themselves (for example, a variety
of jumping experiences), and together (sequence work involving the
joining of movemeits from different patterns, for example, run, jump,
land, rell and balance). Through the introduction of the concepts of
time, space, ferce, and flow, and their application in movement experien-
ces, a wide renge of movements was experienced by each child. The central
focus was upon improving the child’s proficiency in such movement patterns
as running, walking, jumping, landing, ete., progressing systema%tically
from the simple to the more complex. All activity was graded to each
child's level of proficiency.

Sequence work was seen as being a progression of the earlier work.
The conceptual bases of movement were continually stressed, and a know=
ledge of what was occurring was transmitted to the children. Child
activity was the basic ingredient of the program but it was not sufficient
for the children to simply experience these movements, for it was stressed
that they should understand (and be able to communicate) much of wiat was
involved. This point was very important in all aspects of each experi-
mental program since the children were being educated (not trained); the
challenge that the lesson presented to the class was not only in terms of
purposeful, worthwhile, stimulating activity but aleo that it was contin-
ual challenge to the processes of the mind. The concomitant learnings
associated with the programs were carefully planned, and not allowed to
occur haphazardly. Neither were the opportunities for such learnings to
be bypassed. In all types of work the vocabulary used by the teacher was
very important not only in achieving action on the part of the children
but in challenging the children intellectually.

Since it was well known that the level of motor performance of
specjal education children was considerably lower than that of children
-in regular classes, this work may have been described as remedial. There
is much support for the idea of giving children basic movements as an
educational program because the method takes the children where they are,
and is geared not to the demands of society but to the needs and abilities

of the children themselves.

7Appendix A indicates more specific examples of the work than have
been included in this section of the report.
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Blocks of Work

Introduction: This phase was adopted to denote the type and
orientation of work that it was suggested could be undertaken within a
given period of time. There was great flexibility in the way or extent
to which the timetable was adhered to, and the work for an individual
class was frequently discussed by the supervisor and the classroom
teacher. An outline was supplied to provide a frame of constant refer-
ence.

An attempt was made to have the physical educatior lessons follow
a particular “form," rather than be simply a conglomeration of unrelated
pieces. Since these were classroom teachers interested but not practiced
in teaching physical education lessons, it was suggested that, in general,
lessons should exhibit the following pattern:

Introductory Activities
Main Activities
Closing Activities

That the lessons commenced without delay was of extreme impoxt.
Instructions for the introductory activities were given to the children
before they left the classroom, "When you reach the field (any designated
teaching area), find your own space and show me how many different ways
you can . . ." (An example for the group program might have included
the phase, ". . . join with a partner your own size, and see if each of
you can « . ."). The lessons started with the children moving rather than
the teacher explaining.

For this program, the introductory activities were a new activity,
later to be developed in the main section of the lesson, or a repetition
or further practice of an activity previously used. The main section of
the lesson, also the longest in time, was usually devoted in introducing
new movement ideas or developing in a different situation, a previously
learned activity. The last section of the lesson, which lasted only a
few moments, was frequently used for an activity that was well-known and
liked by the class.

The outlines of work were guides only. Teachers were free to choose
which activities to include in relation to the age, ability, particulaxr
behavioral characteristics and previous reactions of the class. It was
important to include something new and also to repeat something during
each lesson. The frequent introduction of apparatus in the iessons greatly
motivated the children.

Program Description: Walking and running - The first week* of
work was devoted to a wide variety of walking and running movements.
Differences in speed, direction and pattern were developed.

*Any particular reference to a period of time was used by the
teachers purely as a guide--as an approximation of time. It was not taken
literally.
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Running and jumping - Earlier work in running was repeated, and the
idea of gtyle was introduced. Work on jumping was commenced with an
emphasis upon differences in the type of jump.

Jumping and landing - Previous running and jumping activities were
repeated, and a wide range of activities was experienced by each child.
"Landing" was taught as a specific skill, and then the experience of
landing was developed through the introduction of many running, jumping
and landing tasks. Elementary sequence work (a number of activities
joined together into one activity having a beginning and an ending point)
was developed by adding work on balance at the end of the sequence. The
idea of balance was one of no motion. Different ways of joining a walk,
a run, a8 jump, a land and a balance were explored, and several sequences
were included to be practiced and perfected. Repetition of the same
movements was considered very important; just as important as the pursuit
of a wide variety of different movements,

Rocking and rolling - Individual mats, measuring 72" x 24"x 14" were
provided for each child, and a wide variety of rolling and rocking move~
ments were achieved by the children. Elementary sequence work which
included such movements was attempted.

Small apparatus =~ Although small apparatus had been used, though
sparingly, in previous lessong, its use was secondary to the main purpose
of expanding the child's vocabulary of movement; now the apparatus was
the main focus. A list of apparatus appears later in this chapter.
Speciil emphasis was given to worx with large and small balls. The
specifie skills of throwing and catching were taught.

Small apparatus -~ Other items of the apparstus, the hoops, ropes,
and mats were used on their own account, and also to help the child build
upon the previously presented work in running, jumping and landing, roll=-
ing, rocking and balancing movements.

Repetition -~ Prior to the Christmas holidays several lessons were
used to repeat those activities or types of work which were felt to have
been most “iked by the class, and which appeared to the teacher to have
been most worthwhile for the class.

These seven blocks of work covered an eleven~week segsio:: of
teaching.

For approximately a week the work was of two types. A great deal. of
vork was accomplished of a recapitulatory nature. Walking and running
movements were developed with regard to direction, speed, space and form
(style). The tall-handling skills of bouncing, catching, throwing,
rolling were developed both in texms of variety of movement, and in the
ability of each child to perform well.

As i’ most lessons some running and jumping work was included. A
special emphasis was placed upon work on the mats, using rolling, rocking,
stretched and curied, twisting and turning movements. An attempt was
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made to develop these movements to as great an extent as possible. At
the beginning and/or end of each lesson the large and small balls were
used and moving the ball with the feet was attempted. Again, as with
all work, a variety of movements was the aim.

The major portion of the work for the next week entailed weight-
bearing activities. At the beginning and (cx end of the lessons), the
hoops and rcpes were used to develop the work started before Christmas.

The content of the lessons for the next week was of two types. First
the specific skills of handstand, handwalk, cartwheel, crab and headstand
were introduced to all children. At the beginning and/or end of each
lesson all the work entailed the use of apparatus.

The most difficult work was developed during the last weeks of the
project; sequence work. A sequence was defined as "a number of activities
joined together to form & single activity, having a beginning and an
ending point.”" A section of TASKS was included in the manual, but the
teachers were encouraged to allow the children to explore and experiment
with this type of work, combining movements of their own choosing into
sequences. In addition to encouraging a variety of sequences to be
acromplished by each child, there was stressed the important need for
sequences to be repeated=-"try tc repeat your sequence so that you can
show the class what you were doing." By repeating a sequence, the quality
of the children's work should improve. The aim was to develop the child's
understanding of what his body has done (let him describe it and then
demonstrate it).

Group Oriented Physical Education Program
Aims of the Program

The general aims of the group oriented physical education program
were consistent with many such activity programx for young children, and
were listed in a previous section of this chapter.

Program Descriptim8

For approximately thirty-five minutes each day, for twenty teaching
weeks, classes had specially planned physical education lessons. Within
each classroom group, all work took place with the child working with a
partner, or as a member of a small group. Thus the child always worked
in cooperation or in competition with the other members of the class. The
partner and small group physical activities involved movement examples
and patterns as in treatment 1, and the conceptual use of time, space,
force and flow was continually stressed, but always in relation %o a
partner or to the group. Partners or group composition changed frequently;
there was a free interchange of children, but the type of activities

8Appendix B indicates more speciiic examples of the work than have
been included in this section of the report.
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undertaken was watched carefully. For example, a small boy was purposely
matched with a tall strong boy in a partner activity, but in such a sit=-
vation the qualities of height and strength were not part of the competi=-
tion; instead the boys were involved in an activity like Chinese sit-upg=—-
an activity involving cooperation. Likewise in activities where boys and
girls were in groups together the task was carefully chosen so that the
children could cooperate.

Within each type of group activity the work began at a very gimple
level and progressed in its complexity as the program advanced, Such
progression considered the skill level of the children, the amount of
organization that was involved for the teacber to manage, and for the
children to understand. In this way it was possible to provide the chil~
dren with a very large number of activities which were challenging, geared
to their level of ability and appropriate for their chronological age.

In both experimental physical education programs, the types of activities
to be presented to the children were included in a teaching manual, the
content of which was frequently discussed by the teachers and the super-
visor of the teaching program.

Blocks of Work

Introduction: The rationale and description of this concept has
been discussed elsewhere in this chapter.

Description: Class, partner and relay work - For approximately
the first week of the project, work was completed on each of the three
agpects. The simple class and partner activities were to be taught, and
the basic "straight" relays were also accomplished. The aim was for the
teacher and class to become familiar with organizing that particular type
of work. At the same time a repertoire of material was being built,
around which further repetition, practice and development (including the
use of apparatus) could take place.

Development - During the second week of the project the aim was to
intreduce new activities and also to repeat some of the previously used
activities but this time using a limited amount of small apparatus.

The lesson pattern - By using previously introduced activities, the
aim was to establish good lesson form, using appropriate introductory
and closing activities as well as the activity or activities which con-
stituted the main section of the lesson.

New activities - Over a two-week period most of each lesson was
spent introduring NEW activities. Only during the brief period at the
beginning of each lesson were previously used activities introduced.
Circle and go touch relays were suggested.

Partner activities - The start and final moments of each lesson
were used for repeating activities already known to the children, 1In
the main section of the lesson NEW partner activities--with or without
apparatus--were introduced to the class.
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Apparatus - For a two-week period the work in the main section of the
lessons involved the use of apparatus. Much use was made of the Marge arid ‘
small balls (1 ball between 2 or more children). For the other two sec~ |
tions of each lesson, previously used activities were taught; activities
which did not entail the use of the apparatus.

Class and relay activities - For several days some new class activi-
ties and relays were introduced. A full lesson of relays proved very
exhilarating, and by using a block of time fox each type of activity,
relays and class activities could be both manipulated and developed.

Recapitulation - For several days before the Christmas holiday,

only those activities which the teacher felt had been most liked by the

class, and which were thought to have been most beneficial were used.
Such activities were class, partner, and/or relay, and may or may not
have involved apparatus. The use of the correct lesson plan was stressed.

The work for the first two weeks after the Christmas vacation was of
a recapitulatory nature. New activities were not used during this perxiod
of time. The main emphasis was upon improving the quality of all the work
performed, and at the same time firmly establishing the pattern of teaching
(lesson form).

For approximately one weck the work was completed totally with the
use of the apparatus. For example, all the work for one day might have
been with the hoops. Mats, hoops, balls and ropes could have been used
in the same lesson on the last day of the week, The correct lesson form
was retained and a high quality of student effort and quality of work was
always demanded, Some "new" and some "old" activities were used.

Keeping the major purposes of the project in mind, the work for the
next three weeks involved primarily new activities in each section of the
work.

For the final three-week period of “he project the teachers aimed

Continued correct lesson form.

A great amount of physical movement by each child during every
lesson.

Improving the actual standard of performance of each child in
respect to:
Compliance with rules and instruction,
Improving the quality of movement,
Extending the understandings of the child
in relation to what was being done, how it
was being done, and why it was being done.

Using a wide variety of activities from each section of the manual.
Apparatus was to be frequently used.
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Art Program

Aims of the Project

The aims of the art program were:

To satisfy the need for creative activitier.

To provide an enjoyable variety of successfully performed . ‘eative
experiences in which a feeling for color, pattern, texture, etc.,

were developed.

To provide for the need for projects to be repeated and individual
improvements in performance.

To encourage good work habits.

To teach elementary everyday manual skills.

To contribute to the education of the whole child.

Program Description9

For approximately thirty-five minutes each day, for twenty teaching
weeks, classes had specially planned and guided Art Edvcation lessons.
The children worked at a variety of types of work, in developing & feeling
for color, shape, texture, size and perspective, throagh the opportunity
to express themselves freely in a wide variety of easily accessible
materials. The work took the form of individual projects, and these
included amongst others, clay modeling, letter designs, drawings, finger
painting, the construction of mobiles, and potato painting. There was a
variety of working media.

This special treatment was included to specifically control for the
possible existence of the Hawthorne effect (89).

In general, the teaching material was divided into four types:
Painting

Pasting

Paper-Cutting

Construction Work

1t was consideved that each type of work was basically more difficult,
more demanding, and needed greater background and experience than the

9Appendix C indicates more specific examples of the work than have
been included in this section of the report.
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previous type. Thus progressions occurred within each section and between
sections.

Blocks of Work

Introduction: The rationale and description of this concept
has been discussed elsewhere in this chapter.

Description: For approximately two weeks, all work consisted
of painting and pasting. From each of Sections A and B in the manual,
the earliest (simplest) examples were used.

During this two-week period most of the work was taken from
Section C (paper cutting), with lesser amounts from the painting and pasting

gsections. Some of the work from those two sections was new, and some was
of a repetitive nature.

This was the week of Halloween, and a variety of suitable Halloween
topics were completed.

This two-week blosk of work consisted of equal amounts of work from
all sections (painting, pasting, paper cutting, and constructon work).
Only activities that had not previously been used were employed.

During the week of Thanksgiving, many suitable seasonal topics were
used.

For this week, some of the topics previously used, which the teachex
felt were most liked by ihe class, and which appeared to have been most
worthwhiie were employed.

Prior to the Christmas holiday, suitable seasonal topics were completed.

After Christmas, developments occurred in line with the progressions
previously suggested. The main development was in stressing that creativity
and precision in art work should both be attempted.

Usual Classroom Instructional Program

The classes in this program, .though involved in the pre-test and the
post-tests were not aware that they were participants in a special study.
They followed their usual instructional program, receiving no special
treatment nor any planned physical education or art programs.

Other Teaching Strategies

Discussion

Because of the individual differences which occur in children in a
class, and because many factors affect the way cliildren perform, it is
possible only to generalize in describing the work accomplished by the
thirty-six classes of children. Although random procedures were employed
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to assign a class of children (disability X age) into a particular exper-
imental program, some differences were noted between the classes. The
attempt was to provide a program that was always appropriate to the

demands of the research design, and to the behavioral needs and character-
istics of the children. In that the children within even one class differed
markedly in the various parameters of development, the description of the
work undertaken by the classes can be only in general texms.

A booklet was provided for each teacher, in which were included the
aims of the particular program, descriptions of the types of work involved
in the program, and a structured outline vhich suggested the work that
might be attempted within a period of time. This manual (it has been
strossed many times) was a guide only. It was issued to the teachers after
come instruction, at in-service meetings, had been given; and it was con=
stantly supplemented by interaction between teacher and program supervisor.
The importance of having the cooperation of the principals of the schools,
and those in administrative positions must be emphasized. Research projects
of this type could not begin to function without the cooperation which per-
meated every level of the school districts.

Interim Teaching Suggestions

The manval provided for the teachers was replaced at the Christmas
holiday period, but a second manual in which extra teaching material and
other observations and guidelines were included, was provided.

Three points were stressed:
a. The importance of establishing LESSON FORM

Although most teachers were teaching "well-rounded" physical education
lessons, it was thought necessary to recapitulate that it was essential to
establish the habit of having each lesson start and end in an appropriate
way. The use of three sections of work was important, and many teachers
had found it worthwhile to describe the introductory work to the children
before leaving the classroom. This technique was consistent with the idea
of having the children active immediately the lesson commenced. In order
to gain immediate, worthwhile activity, walking, running or rolling
activities, or activities with a partner or using small apparatus were
suggested. The first portion of the lesson needed to last only a few
minutes.

For the guidance of the teachers it was suggested that the major
portion of the work of each lesson would generally evolve around just one
type of activity. During this section of the lesson the work was to be
developed to as full an extent as was possible, for it was gtressed that
it was not sufficient merely to have the children "going through the
motions." In order to accomplish this, a very detailed knowledge and
understanding of the material in the main section of the manual, and a
good understanding of the ways to manipulate material, and use of child
demonstration and observation was needed.

The efficient utilization of teaching time was stressed especially
in respect to the timing of the introduction of teaching points. Bearing
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in mind the relatively low standard of fitness of these children it was
likely that the children needed some moments within the lessons in order
to regain their breath (for example, after a prolonged bout of vigorous
activity). These seconds were to be most valuable in the lesson for
questions such as "What did you notice about the way these two children
were working?" or "Why did it take the catcher so long to . . .?" could
be used to elicit a much greater understanding by the children of what
they were doing.

The closing moments of the lesson were used for a separate activity:
perhaps some activity involving use of the apparatus, and allowed the
lesson to end on a high note.

The above points were presented to the teachers frequently during
the informal discussions that occurred between teacher and supervisor.
However, they were formally issued to the teachers for recapitulatory
purposes shortly before the Christmas recess.

b. The improvement of the STANDARD OF PERFORMANCE (quality
of movement) of each child in the class.

Whatever the task the children were asked to perform it wes vital that
they perform it to theix optimum ability. For example, if the instructions
were for the children to "move freely around the whole area showing diff-
erences in speed and direction,”" there were several basic facets of the
work for the children to perform--~space, speed and direction. Thig in
itself proved a complex task for many of the children and needed close
direction and guidance, for each facet provided the children with the
opportunity to move in many different ways. In a relay, if the rules
demanded that a child skip to a turning line and hop back, then the sgkip-
ping and hopping should be performed correctly. Additionally the change
from skipping to hopping should be accomplished at the turning line, and
not just near it, Compliance with the basic teaching instructions was
vital to good work being accomplished.

The second way to improve the standard of performance was to stress
the "best" or "most effective" ways of carrying out a movement. For
example, before carrying out complex ball-handling skills, each child should
have been able to achieve the basic skills of bouncing, throwing and catch-
ing. Games involving the use of balls will be better performed if some
prior work has been completed on ball~-handling skills. Thus work progressed
from the simple to the more complex. The sectionlO of the manual entitled
“"The Use of Small Apparatus" was useful in this regard.

c. Increasing the RANGE of activities the children could perform.

This, it was suggested, could be accomplished by developing and manip-
ulating every piece of teaching material presented to the children. Every

1OAn example from this section has been included in Appendix B.
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child should have both experienced a very wide variety of movements and
be given the instructions and opportunities to allow him to improve his
performance to the best of his ability, Most of the activities in the
manual could be adjusted to suit the capabilities of the children in the
class.

Similar suggestions were made to the teachers of the Art program,
Three points were stressed:

a. VARIETY in project opportunities; it wes important for
each child to experience a very wide range of activities. This
was accomplished by using the different types of work, and then
developing and manipulating the same activities.

b, Child PERFORMANCE should improve; the notion of a child's
performance being improved was not limited to the precision of
the work, though this was important, the standard was also im-
proved by encouraging creativity.

c. Egtablished LESSOM FORM; though the major portion of
each lesson was taken up by paper cutting, painting, etc., DOING
should be accompanied by UNDERSTANDING.

The introduction of the lesson, both in xespect to instructing the
children WHAT to do, and HOW they couid accomplish it, gshould also include
discussion concerning the shapes, decorations, designe, coloxs and per~
spectives involved. Discussions along these lines, and discussion of the
work of individual children's work could take place at any time during the
lesson. Examples of the types of questions that could be discussed were
given to all the teachers in the art program.

Demonstrations and Child Observation

The use by the teacher, of the child to demonstrate was considered
very important. Acknowledging the inappropriateness of expecting, in
many cases, the teacher to demonstrate, and at the same time realizing
the motivating force of child demonstration as being powerful to the
others in the class, the ability of the teacher to use this technique was
stressed, 1In the manual, reasons were listed for giving demonstrations:

To show something that is new, well done, or that has been improved.

To show the many responses to a task; responses can have similarities
and differences.,

To show important features of a performance or to test the observing
powers of the children.

Teachers vere reminded to ensure that the children could all see the
demonstration and hear what was being said, That demonstrations gshould
not be too long or too frequent, and that different children should be
used was stressed.
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Much of the value of any demonstration can be lost without careful
planning. Teachers, attempting to develop the child's understanding of
movement, described the aspects of the demonstration which were important--
before the activity. Thus the children were not just "looking at', they
were "looking for . ..."

Question and answer, carefully used, was a vital part of the teaching/
learning sitvation. "What do you notice about the direction of the blue
lines in Gerry's drawing?" helps in testing a child’s powers of cbservation.
In summary, in attempting to indicate to the teachexs the many facets of
teaching technique, the worth of the programs was seen as being infinitely
more than & series of pieces of work to be presented to the class. The
programs were primarily educative, their secondary (albeit vital) character-
istic was the teaching medium; physical education or art.

Equipment Used In The Experimental Treatments

Introduction

The project assumed the responsibility for providing the equipment
which was necessary for the teaching programs.

The Physical Education Programs

The following apparatus was used:

Small rubber balls (size of temnis balls).

Large 8% inch rubber playground balls.

Individual rubber mats - 72" x 24" x 15",

Long and short xopes.

Colored hoops.

Bean bags,

The equipment was distributed so that in the individualized program
a class of twelve children would be supplied with twelve of each piece of
apparatus. Likewise, in the group oriented program a class of twelve

children would be supplied with a maximum of six of each piece of apparatus.

The Art Program

Abundant supplies of art materials were distributed to each teacher
in this program. Additional items were purchased for the teachers when
the need arose, for example, when a teacher wished to attempt some task
for which the project had not planned.

Among the items distributed were:
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Paper plates - small and large.
Dixie cups.

Straws.

Doilies.

String.

Yarn.

Powder paint - eight colors.
Brushes.

Glue.

Pencils.

Crayons.

Clay.

Papex clips.

Paper fasteners.

Pipe cleaners.

Construction paper -~ various colors.
Drawing paper.

Newsprint.

Stiffboard.

Staplexs.

Plastic tape.

Tooth picks.

Potatoes.

Apples.

Dried beans and peas.
Macaroni.

Control of the Environment

The Teaching Environment

Briefly it can be said that the physical education lessons occurred
either out of doors or in centrally heated roomg within the school physical
plant. In the first case it has been assumed that the temperature and
humidity conditions were suitable for satisfactory teaching-learning situ~
ations, while in the second case it has been assumed that when outside
weather conditions became contrary to the program needs, then lessons
took place inside the building.

All art lessons took place in the classrooms.

The Teeting Environment

Regardless of the class, the environment for the testing of the motor
performance items was similar in all cases. All motor performance tests
were conducted out of doors. All other testing took place inside the
building.

It is thought that although the conditions of temperature and humidity

were not controlled, the nature and quality of the teaching or testing
were not affected in any way that might distort the results.
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CHAPTER THREE
THE EFFECTS OF THE EXPERIMENTAL TREATMENTS
Introduction

The purpose of this investigation was to determine the role of educa-
tional physical activity programs in modifying select.. aspec’ of the
behavior of educable mentally retarded children and minimally brain injured
children of elementary school age. Specifically, the reseaxch was designed
to answer three questions:

1. What are the differential effects on the motor, intellectual,
social and emotional development of children who follow the
three experimental programs (two physical education and one
art program), compared with those who pursue their usual
classroom instructional program?

2. Are there differences in the motor, intellectual, social, and
emotional development of children who follow the special
physical education programs, compared with those participating
in the art program?

3. What differences are there in the motor, inteil:: :ual, social,
and emctional development of children in the individual physical
education program compared with those following the group-
oriented physical education program?

In answering the above questions due consideration was given to the
effects of disability, chronological age and sex.

In order to examine the effects of the experimental treatments and
the fixed effects of disability, chronological age and sex, fifteen
hypotheses were tested for each of four parameters of behavior (motor,
strength, intellectual, and social). These are listed in Table 9. The
hypotheses tested for the emctional aspects of behavior required separate
but identical analyses for the two age levels (children aged six to nine
years and children ten to thirteen years), The explanation and rationale
for this procedure was outlined in Chapter 2. The fourteen hypotheses
tested in connection with the latter analyses are shown in Table 10. The
5 per cent level of significance was set for rejection of the null hypothesis,

In alls74 hypotheses were tested (see Tables 11 and 12). Twelve of
the 74 were rejected. Of the twelve, only three first order interactions
and one second order interaction were rejected. The following are the
hypotheses which were rejected:

Motor Performance: Main effect of Program

Motor Performance: Interaction effect of Age x Program

Motor Performance: Main effect of Disability
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TABLE 9

NULL HYPOTHESES TESTED: THE MOTOR, STRENGTH,
INTELLECTUAL, AND SOCIAL PARAMETERS OF BEHAVIOR

1. Main Effect: Program

2. Main Effect: Age

3. Mai: Effect: Disability
4. Main Effect: Sex

5. Interaction Effect: Disability x Age

6. Interaction Effect: Disability x Sex

7. Interaction Effe:t: Disability x Program

8., Interaction Effect: Age x Sex

9, Interaction Effect: Age x Program
10. Interaction Effect: Sex x Program
11. Interaction Effect: Disability x Age x Sex
12. Interaction Effect: Disability x Age x Program
18. -Interaction Effect: Disability x Sex x Program
14. Interaction Effect: Age x Sex x Program

15. Interaction Effect: Disability x Age x Sex x
Program




1.
2.
3.
4.
S.
6.

1.

TABLE 10

NULL HYPOTHLSES TESTED: THE EMOTIONAL
PARAMETER OF BEHAVIOR

Main Effect: Program
Main Effect: Disability
Main Effect: Sex

Interaction Effect: Sex x Program
Interaction Effect: Disability x Program
Interaction Effect: Disability x Sex

Interaction Effect: Disability x Sex x Program
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Intellectual Behavior: Main effect of Program
Intellectual Behavior: Main effect of Age
Intellectual Behavior: Main effect of Disability
Emotional Behavior (Younger): Main effect of Program

Emotional Behavior (Younger): Interaction effect of Disability
X Program

Emotional Behavior (Younger): Interaction effect of Disability
X Sex x Program

Emotional Behavior (Younger): Main effect of Sex

Emctional Behavior (Older): Interaction effect of Disability x
Prograi

The remainder of this chapter presents in some detail a review of the
multivarizte analyses which resulted in rejection of the null hypothesis.
The discussion which follows is oriented to the differential effects of

the several programs upon those parameters of behavior where statistically
significant effects were noted.

Reference to Tables 11 and 12 discloses that sex was gignificant as
a main effect for only one of the parameters of behavior (emotional
behavior of the younger children). The interpretation of such results
does not mean that the level of performance of the boys and girls was the
same, but that the degree to which these performiances changed during the
experimental treatments did not differ significantly. Caution should be
exercised in generalizing from these findings since it will be recalled
that the number of girls was limited in several cells (see Table 2). Thus
it is conceivable that the predominance of males in nearly every class may
have modified the behavior of the girls unduly.

The results of the hypothesis testing for the strength items revealed
that no significant differences occurred for main effects or for any inter-
action. The four strength items in that behavioral vector were:

Right Hand Gxip

Left Hand Grip

Double~Handed Pull

Double=Handed Push

It is perhaps important to point out that no specific work of a
strengthening nature occurred in any of the experimental programs.
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Thus, while one might expect gains in strength to occur over & 8ix
month period, as a function of normal development, no measurable change
was noted which would suggest that one treatment program was superior to
any other in affecting this trait.

Not one of the 15 hypotheses for testing the effect of program, dis-
ability, age and sex upon social behavior was rejected. Since these
measures were objective, and supplemented by other observations of a
subjective nature, the failure to reject any of the fifteen hypotheses
was somewhat surprising. The results were surprising beccuse the prcgrem
supervisor, the directors of special services, and most of the teachers
of the experimental treatment classes had voiced the opinion that many
children previously rsjected by others in the class were not chosen. It

vas observed that some children appeared to "come out of their shell" or
come to life.

The test items were the Cowell Social Behavior Trend Index (a measure
of outgoing or extroverted behavior), and measures of peer Acceptance or
Rejestion. It was thought that the involvement of children in programs
that were directed to their capabilities rather than to their limitations
might result in the development of positive (extroverted) behavior. Add-
itionally, it was expected that the involvemrent of children in a program
which specifically wes group oriented, would result in some children being
less rejected than before. None of this was demoustxated in the results.

The thought that the social behavior of children ghould be open to

positive modification was of interest, and it is recommended that further
examination of this permise should occur.

Modification in Motor Performance

Introduction

As pointed out earliex the Modified AAHPER Test Battery was used to
assess the motor performance of all of the children in the study. Using
pre~ and post-test scores, multivariate analysis of variance, incorporating
covariance procedures, was used in testing the fifteen hypotheses listed
in Table 9. Three of these were rejected at the 5% level of significance.
No second or third order interactions were significant. The three rejected
null hypotheses were for the main effect of program and of disability, and
for the interaction effect of age x program.

The Main Effect of Program !

The nature of the four programs has been described earlier in the
report. It was stressed that the programs were educational; they were
appropriate to the needs and characteristics of the children, being geared
to their abilities rather than their limitations. 7> programs were educa<
tional and therefore were distinctly different from physical education
programs which, for example, were recreational ox contained merely fitness
activities. The understanding of the child, of what was being done waes
emphasized. Merely "going through the motions" was not enough.
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A second point which was stressed was with respect to the content of
the programs in relation to the content of the testing. Previous research
had used the motor performance test items as a major part of the program.
Therefore not only were children able to practice the test items but were
constantly given a knowledge of their results. It was not surprising
in these studies to find large gains being made by the experimental groups.
Neither was it surprising that the groups included to control for the
Hawthorne effect did not perform as well as those in the physical activity
group. This procedure was considered totally inappropriate, and was not
repeated in the present study.

It has frequently been demonstrated that many physiological and motox
performance parameters can be positively changed through specific training
schedules. In this research, the interest was in examining the role of
educational physical activity programs in eliciting positive changes in
several aspects of behavior. The concomitant learnings were also congideved
to be important.

Tk results of the multivariate analysis of covariance, testing the
main effect of the programs, are included in Table 13. The null hypothesis
that there were no diffevential effects attributable fto programs was
rejected (F = 5.74; P< 0.0001). The contribution of six of the seven
variables in the vector can be seen. Performance in the 300-yard rxun did
not yield a statistically significant univariate F value.

In order to determine if the effects of the programs did, in fact,
differ, three planned comparisons were made. The first was a comparison of
the mean performance of the three special programs with the performance of
the classes who had no special program. Table 14 indicates that the null
hypothesis was tenable (F = 1.804; P< 0.108). In other words, children
offered the special programs (physical education and art} showed no greater
overall changes in motor pexformance than those in the control group. The
significant contribution of the sit-ups test is worthy of note.

The second null hypothesis, comparing the mean performance of the
physical education programs with that of the art program was rejected
(F = 13.63 P <0. ¢701). Six of the seven variables in the vector contributed
significantly tv the overall F value (see Table 15). As may be noted, the
contribution of the 300-yard run was minimal. The direction of the difference
was determined by an examination of the relative positions of the adjusted
means for these six events. The adjusted means by treatments for four of the
events are shown graphically in Figure 5. It is clear that after adjusting
for pre-test differences the physical education classes demonstrated a
superior position to the art classes. It was particularly noticeable that
on the softball throw, an event which was consistently discriminatory, the
differences in performance were most marked. While data on the dash are not
jllustrated, reference to Table 15 shows the significant effect of this
variable on the multivariate F.

It was important to know whether differences in motor performance
existed between the classes involved in the individualized physical education
program, and those involved in the group oriented program. It can be seen
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TABLE 13
MOTOR PERFORMANCE: MAIN EFFECT OF PROGRAM

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 5,7401% F less than 0.0001

D,F. = 21 and 41,2517

~ Between
Variable Mean Square Univariate F P Less Than
1. Arm Hang 137.8084 11.5934 0.0001
2, 8it-Ups 236,1245 31.8839 0.0001
3. Shuttle Run 3.4775 3.1991 0.0304
4, Broad Jump 286.7837 23.9260 0.0001
5. 50-Yard Dash 2.0725 11.6984 0,0001
6. Ball Throw 300,4803 20,9408 0.0001
7. 800-Yard Run 8157.0355 0.9924 0.4033

D.F. for Hypothegis = 3

]

D.F. for Exrror 55

7 covariates had been eliminated

*Null hypothesis rejected at the 5% level




TABLE 1k

PLANNED COMPARISON FOR MOTOR PERFORMANCE TESTS:
MAIN EFFECT OF PROGRAM - HYPOTHESIS ONE

That no differences exist between the motor
performance of those children having Special
Programs, and those having no Special Programs.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 1.8039 P less than 0.1078
p.F. = 7 and 49.0000

“Between
Variable Mean Square Univariate F P Less Than

1. Awmm Hang 0,7836 0,0659 0.7984
2. Sit-Ups 21.7530 4,2876 0.0431
3, Shuttle Run 2.8894 2.6581 0.1088
4. Broad Jump 34,2425 2.8568 6.0967
5, S50-Yard Dash 0.0667 06,3764 0.5421
6. Ball Throw 19,7007 1.3730 0,2464
7. 3800~Yard Run 25966,3939 3.1591 0.0811

D.F. for Hypothesis = 1

D.F. for Error = 55

7 covariates had been eliminated




TABLE 15

PLANNED COMPARISON FOR MOTOR PERFORMANCE TESTS:
MAIN EFFECT OF PROGRAM ~ HYPOTHESIS TWO

That no differences exist between the motor
performance of those children having Physical
Education Programs, and those having the Art
Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS

F = 13.6005*% P less than 0,0001

D.F., = 7 and 49.0000

Between
Variable Mean Square Univariate F P Less Than
E 1. Arm Hang 126.2370 10,6204 0,0020
E 2. Sit-Ups 362.1002 48.8944 0.0001
? 3, Shuttle Run 4,7130 4.23358 0.0420
E 4, Broad Jump 382.8774 31.9429 0,0001
‘ 5. 50-Yard Dash 3.6121 20,3886 0.0001
E 6. Ball Throw 648. 9616 45.2269 0.0001
7. 300~Yard Run 22.0453 0.0027 0.9589

i D.F. for Hypothesis = 1
D.F, for Error = 55

7 covariates had been eliminated

#*Null hypothesis was rejected at the 5% level

12




That no differences exist between the motor

TABLE 16

PLANNED COMPARISON FOR MOTOR PERFORMANCE TEETS ¢
MAIN EFFECT OF PROGRAM - HYPOTHESIS THREE

performance of those children having the

Individualized Physical Education Program, and
those having the Group-Oriented Physical Educa-
tion Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS

F = 13,2257*

P less than 0,0001

~ Between
Variable Mean Square Univariate P Less Than
1. Arm Hang 340,82383 28,6736 0,0001
2. Sit-Ups 353.7761 47.7704 0.0001
3, Shuttle Run 3.6147 0.0626
4, Broad Jump 462.6839 38,6011 0,0001
5., 50~Yard Dash 16.1009 0.0002
6. Ball Throw ‘258.6721 17.6787 0.0001
7. 800-Yard Run 0.0008 0.9774

D.F. for Hypothesis =

D.F, for Error

7 covariates had been eliminated

#*Null hypothesis was rejected at the 5% level
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£rom Table 16 that there were clear differences (F = 13.2265 P < .0001).
Five of the seven test items had a significant effect on the multivariate

F value. In order to determine the direction of the differences the adjusted
means were examined. Attention is again called to Figure 5. For three of
the four items illustrated in Figure 5, the individualized program showed
superiority, It appeared, therefore, that the individualized physical
education program elicited changesin motoxr performance to a greater relative
degree than the group oriented physical education program.

The direction of the difference for the arm hang was not consistent
with that of the other three, but this difference was not sufficient to
alter the overall trend of the superiority of the individvalized program
over the group oriented program. Interestingly, the mean performance on
the dash was better for those in the physical education than in the art
program, and better for those in the individual than for those in the group
oriented physical education program.

Interaction Effect of Age x Program

As pointed out earlier the multivariate analysis showed that there was
a significant interaction between age and program for the motor performance
test battery as a whole. In other words, the treatments #ffected motox
performance, as assessed here, differently for the two age levels. The
results of the multivariate analysis are shown in Table 17. Further exam—
ination of Table 17 discloses that the univariate F values are statistically
significant for two of the seven motor performance tests items; the arm
hang and the ball throw.

The interpretation of the interaction effect was carried out by the
previously described planned comparisons, and by examining the relative
positions of the adjusted means for each of the four treatments by age level.
Tables 18, 19 and 20 include details of these comparisons, and Figures 6 and
7 indicate the relative positions of the adjusted means for the two age
levels by treatments for each of four motor performance items. The four
items were selected for illustrative purposes because they repeatedly demon—
strated that, in a rejection of the null hypothesis, they were contributing
to differences in group pexformance. It can be seen from Table 18 that
the null hypothesis for the first planned comparison was tenable (F = 1.001;
P<0.436). In other words, the special treatments had no differential effects
on the measured motor performance of children of the two age levels compared
with children in the control group. The contribution of the univariate test
for the softball throw, P<0.091 was the largest of any test item in the
vector, and is pointed out since the same event appeared to discriminate
levels of performance when other analyses or comparisons were being made.

In examining whether differences by age were indicated in the compar-
ative performances across the vector for the mean of the two physical educa-
tion programs compared with the mean performance of the classes in the art
program, the null hypothesis was rejected at the 5% level (see Table 19).
The multivariate F in this analysis was 2.396; P < 0.034. This indicated
that the treatment effects on motor performance of the special physical
education programs compared with the treatment effects of the art program
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TABLE 17

MOTOR PERFORMANCE: INTERACTION
EFFECT OF AGE X PROGRAM

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS

F = 1,7912* P less than 0,0248
D.F, = 21 and 141.,2517

Between
Variable Mean Square Univariate F P Less Than

1. Arm Hang 51.9664 4,3720 0.0079
2. Sit-Ups 16.5629 2.2365 0.0943
3. Shuttle Run 0.4751 €.4371 0.7274
4, Broad Jump 18.6789 1.5584 0.2099
5. 50-Yard Dash 0.2651 1,4965 0.2257
6. Ball Throw 40.6417 2.8324 0.0466
7. 800-Yard Run 9933.4612 1.2085 0.3153

D.F. for Hypothesis = 3

D.F, for Error = 55

7 covariates had been eliminated

*Null hypothesis rejected at the §% level
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TABLE 18

F =1.0098 P less than 0.4362

- D.Fo = 7 and 49.0000

PLANNED COMPARISON FOR MOTOR PERFORMANCE TESTS:
INTERACTION EFFECT OF AGE X PROGRAM - HYPOTHESIS ONE

That no differences exist between the motor
performance of those children having Special
Programs, and those having ... Special Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS

Between -
Variable ____Mean Square Univariate F P Less Than
1, Arm Hang 19,7103 1.6582 0.2033
2. Sit-Ups 4,2589 0.5751 0,4515
| 3, Shuttle Run 0.9750 0.8970 0.3478
4, Broad Jump 20,1556 1,6816 0,2002
5. 50-Yard Dash 0.3780 2.1338 0.1498
6. Ball Throw 42,5543 2.9657 0.0907
7. 3800-Yard Run 3100,4774 0.,8772 0.5417

D.F. for Hypothesis = 1

D.F. for Error = 55

7 covariates had been eliminated
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TABLE 19

PLANNED COMPARISON FOR MOTOR PERFORMANCE TESTS:
INTERACTION EFFECT OF AGE X PROGRAM - HYPOTHESIS TWO

That no differences exist between the motor
performance of those children having Physical
Education Programs, and those having the Art
Program,

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 2.3961* P less than 9.0344

D.F, = 7 and 49.0000

Between
Variable Mean Sguare Univariate F P Less Than
1, Arm Hang 3.9432 0.3317 0.5670
2. Sit-Ups 41.9406 5.6632 0.0209
3. Shuttle Run 0.0286 0,0263 0.8718
4. Broad Jump 3.4453 0.2874 0,5941
5. S50-Yard Dash 0.4144 2.3392 0.1319
6. Ball Throw €5.5848 4.5707 0.0370
7.. 300-Yard Run 20450, 3108 2.4880 0,.1205

D.F. for Hypothesis =1
D,F. for Error = 55

7 covariates had been eliminatad

*Null hypothesis was rejected at the 5% level
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TABLE 20

PLANNED COMPARISON FOR MOTOR PERFORMANCE TESTS:
INTERACTION EFFECT OF AGE X PROGRAM - HYPOTHESLS THREE

That no differences exist between the motor
performance of those children having the
Individualized Physical Education Program,
and those having the Group-Oriented Physical
Education Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 1,6198 P less than 0.1521

D.F., = 7 and 49.0000

“Between
Variable Mean Square Univariate F P Less Than
1. Arm Hang 102.4624 8.6202 0.0049
2. Sit-Ups . 0.7969 G.1076 0.7442
3. Shuttle Run 0,7533 0.6930 0.4088
4, Broad Jump 30.3841 2.5349 0.1171
5. 50-~Yard Dash 0.0138 0.0777 0.7815
6. Ball Throw 0.9376 0.0653 0.7993
7. 380v-Yard Run 2427.4128 0.2953 0.5891

D.F. for Hypothesis = 1

D.F. for Exrror = 55

7 covariates had been eliminated
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were different for the two age levels. In each case the superiority of
the two physical education programs over the art progrvam in affecting motor
performance is clearly shown. However, the effect of age on program is not
consistent across events. For example, while the progress achieved by the
older children is generally greater than by the younger, only in the arm
hang (see Figure 7) is the effect of the special physical education program
compared to the art program greater fox the youngex children. FEor the
git-ups, the adjusted means differ materially for the two age levels witen
comparing the effects of the physical education programs with that of the
art program. The same holdstrue for the broad jump. In the ball throw,
while the overall effect of the physical education program was superior

to the art program, the effect of the art program was greater for the older
children. 7t is clear that the effects of both the physical education and
art programs on motor performance varied with age and the pattern of varia-
tion was not consistent across events. For the most part the physical
activity programs had a more pronounced effect on motor performance than
the art program and this effect was somewhat more noticeable for the older
than for the younger children.

The results of the planned comparisons to determine if the effects of
the two physical education programs on the motor performance of the children
di£fered by age levels are shown in Table 20. The results of multivariate
analysis (F = 1.62; P < (.152) indicate that the effects of the two programs
were not significantly different for the two age levels. Only on the arm
hand was the univariate F for the interaction effect significant (see
Table 20). The effect of the group oriented program was greater here on the
older than on the younger children.

The Main Effect of Disability

The inclusion of minimally brain injured children in this investigation
added a dimension not included in the earlier studies. In fact, there is
very little data on the level of performance of these children on gross
motor tasks, or the role which physical education lessons involving gross
motor performance play in the behavior of the children. Hence the examina-
tion of the comparative change in motor performance was of considerable
interest. The results of the multivariate analysis for the main effect
of disability on the motor performsnce tests are given in Table 21. It is
seen that the hypothesis for the mein effect of disability was rejected at
the 5% level (F = 3.846; P< 0.002). Thus, for this parameter of behavior,
the educable mentally retarded children and the minimally brain injuored
children differed in their overall performance.

By an examination of the univariate F values it was noted that the
strongest contribution to this difi‘erence was from the ball throw, but that
the standing broad jump and the 50--yard dash were also contributing signifi-
cantly. In order to determine the direction of these differences, refer—
ence wag made to the relative posi:ion of the adjusted means as shown in
Figure 8. It is clearly evident that for three of the four selected test
items, the minimally brain injured children changed their pexrformance
differently, and in a superior fashion to the educable mentally retarded
children. On the arm hang the resilts were very similaxr, with the retarded
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MOTOR PEREORMANCE:

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 3,8363*

TABLE 21

MAIN EFFECT OF DISABILITY

P less than 0.0022

D.F. = 7 and 49.0000

~ Between
Variable Mean Square Univariate F P Less Than

1. Arm Hang 0,2330 0,0196 0.8892
2. Sit-Ups 15.5160 2.0951 0.1535
3. Shuttle Run 8.4150 3.1416 0.0819
4, Broad Jump 71,2234 5.9421 0.0181
5. 50-Yard Dash 1,6018 5,6544 0.0210
6., Ball Throw - 251.0211 17.4939 0.0002
7. 3800-Yard Run 7731.2315 0.9406 0.3364

D.F. for Hypothesis =1

D.F. for Error = 55

7 covariates had been eliminated

*Null hypothesis rejected at the 5% level
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childrea showing slightly better performance. It is interesting to note
that for the most part the children with the higher intelligence quotients
ellicited the overall gains on the gross motor tasks.

Discussion

Although seven motor performance test items were used to provide
information on this parameter of behavior, a review of the univariate F's
in the several analyses revealed that four items were usually working
strongly towards the rejection of the test of no difference. These four
test items were the arm hang, the sit-ups, the standing broad jump, and
the softball throw.

From fifteen original hypotheses tested, three were found untenable:
the main effect of program, the interaction effect of age x program, and
the main effect of disability.

The results of the several multivariate and univeriate analyses and
the planned comparisons would seem to warrant the following:

1. The main effect of the experimental physical education
programs was to bring about greater motor performance
changes in the classes following the individualized pro-
gram than in those in the group oriented program. It
was also observed that the physical education programs
produced superior positional change with respect to the
variables in the vector than did the art program.

2. There were no significant differences (P 0.108) between
the rate of performance change of the classes involved in
the specially planned experimental programs taken collectively
and those involved in their usuval instructional program. The
minimal effect of the art program upon changes in metor perfor-
mance dampened the positive effects of the two physical educa-
tion programs.

3. From the significant interaction effect it was noted that
there was a tendency for the position of the adjusted means
of the older children to be superior to that of the younger
children. The interaction effect of age on progrum {super-
iority of response of the older children) was more evident
for the physical education programs than for the art programs.

4. In examining the main effect of the disability of the children
" it was noted that even after adjustments had been made for
differences in the pre-test scores, the position of the mini-
mally brain injured children was superior to that of the
educable mentally retarded children.

The role of chronological age as a main effect in the reseaxch was
not clearly shown for this parameter of behavior. However, from the
results of the interaction effects it appeared that the oldexr children
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ghowed a greater change in performance than the yoﬁnger childrzn, but
that such a result was not independent of the effects of the programs.

Figures 9, 10, 11, and 12 show the pre=- and post-test scores of the
children on each of the four previously mentioned test items. On the arm
hang sharp increases shown by the classes in the specially planned programs
can be seen in contrast to what, in seven cells out of eight was a decrease
in the performance of the children who were denied one of the special
programs. A particularly noticeable change in performance can be seen by
the classes of older educable retardates in the usual instructional program.
These children ranked first on the pre-test scores, but while the other
clagsses improved their scores sharply over the period of the research,
they showed a large regression in performance. This feature was noted as
being & general tendency across motor perfoxrmance items. Examining the
results on the other three items, a similar picture can be seen, First,
consistent and marked increases in performance shown by the classes in
the special programs, and second, the tendency for the non special treat-
ment classes to show a decreased level of performance.

By examining the overall changes in performance for all the motor
performance test items it was noted that the pattern of the classes in the
art progrem was different from that of the classes in the other special
programs, On the broad jump, the performance of those classes regressed
in four of the eight cells, and it decreased also on one occasion for the
ball throw, and once for the sit-ups. This result is congistent in confirming
that the physical education programs elicited greater positive increases in
motor performance than did the art program.

The relative increases shown by the two physical education programs

can best be noted by referring to Figure 9, which indicates pre~ and post-
test means for the broad jump. For each of the eight disability x age X

gex groups of classes, the increase in performance of both physical educa-
tion classes is clearly observed. However, the degree to which the classes
of children involved in the individualized program improved their perfor-
mance over and above that shown by the classes in the group oriented program
is less evident. This may be noted by referring to Figures 10, 11, and 12,

The way in which performance increases could be attributed to differ-
ences in the disability of the children was indicated previously as being
in favor of the minimally brain injured children. This feature can be
noted by examining Figure 11, which shows the pre- and post-test mean
scores for the sit-ups. Although improved performance on this event was
quite consistent, the steeper lines favor the brain injured children.
Secondly, the brain injured children who pursued their usual instructional
program, were more likely to retain or improve their level of performance;
more likely, therefore not to regress. This same observation is supported
by analyzing each of Figures 9, 10, 11, and 12. The following summaxrizes
the results of the several analyses:

1. Improved performance was characteristic of the classes
involved in all the special programs but was not so
characteristic of the performance of the groups of
children who were denied the special programs.
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2. The improvements in motor performance favored the classes
involved in physical education rather than art, but the
performances changes of the art group exceeded those
involved in no special program. This finding was charactex-
istic of the older rather than the younger children.

3. Individualized instruction elicited improved performance to
a greater degree than group oriented instruction.

4. Improved performance was more characteristic of the brain
injured children than the retarded children, That is to say,
the brain injured children showed greater relative gains in
motor performance than the retarded children.

Modifications in Intellectual Behavior

Introduction

Two measures were used to assess the intellectual ability of the
children. A measure of the verbal component was obtained from the Peabody
Picture Vocabulary Test. The Bender Motor Gestalt Test protocol, scored

by the Koppitz method (84), provided information on the performance com-
ponent.

The data from these two tests were subjected to fifteen separate
multivariate analyses of covariance to examine the relationship of the
dependent and independent variables (post-test and pre-test scores).
Three of the fifteen null hypotheses were rejected at the 5% level of
significance. No interaction effect was statistically significant. The
three rejected hypotheses were for the main effects of program, chrono-
logical age and disability.

Main Effect of Program

As mentioned in an earlier part of the report, the previous research
studies by Oliver (107), Corder (40), and Lowe (98), had indicatec that
the level of intellectual behavior could be raised when physical activity
{essons were added to the school schedule of educationally sub-normal (EMR)
boys. Despite differences which had been noted between the design of those
studies, and despite the limitations of the research procedures, the
results of these studies were similar. These findings might well have been
supported by Solomon and Pangle (130) except for the reported inappropriate
conditions under which the post~testing took place.

The effect of program is clearly apparent in the present research as
indicated in Table 22 which gives the results of the multivariate analysis.
It is clear from this analysis that differences attributabie to chance are
highly unlikely, P < 0.018, F = 2.672. The same table shows that for the
main effect of the program only the Peabody Picture Vocabulary Test was
responsible for the overall significant F value. The univaxiate F of
72.328 for the variable is highly significant, P < 0.003.

91




TABLE 22

INTELLECTUAL BEHAVIOR: MAIN EFFECT OF PROGRAM

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 2,6719% P less than 0,0182

D.F. = 6 and 118.0000

) Between
Variable Mean Square Univariate F P Less Than
1. Peabody 72.3277 5.2918 0.,0027
2. Bender 1.2942 0.4049 00,7501

D.F. for Hypothesis = 3
D.F, for Exror = 60

9 covariates had been eliminated

*Null hypothesis rejected at the 5% level
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The adjusted means of the Peabody test grouped according to treatment
are shown in Figure 13. By visual inspection these favor the experimental
groups in comparison with the control group. The relative values of the
adjusted means of the Bender test do not show as clear a pattern and are
more difficult to interpret.

In order to clarify the effects of the several treatments on the
performance of the Peabody test, the procedure of planned comparisons was
followed. The three comparisons were between:

1. The performance of the classes involved in one of the three
special programs, and those in the usual instructional pxogram.

2. The performance of the classes in the physical education
programs, and those in the axt program.

3. ‘The performance of the classes in the individualized physical
education program, and those in the grouvg~oriented physical
education program.

Tables 28, 24, and 25 include the results of the multivariate and
univariate analyses. In the first planned comparison the null hypothesis
was rejected at the 5% level (F = 8.788; P < 0.028). This showed that
tl.e performance of the children in the special programs was significantly
different from that of the classes who received no special program. By
inspecting Table 23, the role of the Peabody test was again clearly demon~
atrated, since the univariate F value was significant beyond the 2% level.
Referring to Figure 18, which shows the relative position of the adjusted
means, the average of the three special programg is superior to the
adjusted means of the children denied the special treatment. In intexr-
preting the adjusted means it will be noted that in the Bender the fewer
the errors the better the performances. Clearly what appears to be a
limited role of this test is shown both in the univariate test results
appearing in Table 23, and by examining Figure 13.

The second comparison questioned whether the average performance of
those in the two physical education programs was similar to that of those
pursuing the art program. In essence, the question here was whether the
Hawthorne effect was operating; did the focus of attention affect the
classes on the art program in the same way and to the same degree as it
affected the physical education classes?

Reference to Table 24 demonstrates clearly that no differences existed;
the hypothesis was tenable (P < 0.777; F = 0.253.) The failure to
reject the hypothesis for the multivariate test was supported by an exam-
ination of the univariate results. Neither variable in the vector was
making a significant contribution to the rejection of the null hypothesis.
Figure 13, showing the relative position of the adjusted means, clearly
supports this point, for by visual inspection it is evident that the
adjusted mean of the art program closely approximates that of the average
of the two physical education programs. However it is noteworthy that in
each case the relative position of each of the three programs remained the
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TABLE 23

PLANNED COMPARISON FOR INTELLECTUAL TEST ITENMS:
MAIN EFFECT OF PROGRAM - HYPOTHESIS ONE

That no differences exist between the performance
on the intellectual test items, of those children
having Special Programs, and those having no
Special Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 3,7882*% P less than 0.0284
D.,F. = 2 and 59.0000

Between -
Variable Mean Square Univariate F P Less Than

1. Peabody 89,6769 6.5611 0.0130

2. Bender 3.4424 1.0769 0.3036
i
| D.F. for Hypothesis = 1
E D.F, for Error = 60
|

2 covariates had been eliminated

*Null hypothesis was rejected at the 5¥% level




TABLE 24

PLANNED COMPARISON FOR INTELLECTUAL TEST ITEMS:
MAIN EFFECT OF PROGRAM -~ HYPOTHESIS TWO

That no differences exist between the performance
on the intellectual test items of thosechildren
having Physical Education Programs and those having
the Art Program.

T

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 0,2534 P less than 0.7771

D.F. = 2 and 59.0000

Rctvren
Variable Menu Covare Univariate F P Less Than
1. Peabody 6.2397 0.45685 0.5019
2. Bender 0,2013 0.0630 0.8028
D.F. for Hypothesis = 1
D.F. for Error = 60

9 covariates had been eliminated
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TABLE 25

PLANNED COMPARISON FOR INTELLECTUAL TEST ITEMS:
ﬂAIN EFFECT OF PROGRAM - HYPOTHESIS THREE

That no differences exist between the performance
on the intellectual test items of those children
having the Individualized Physical Education
Program and those having the Group-Oriented
Physical Education Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 5.8279% P less than 0,0050

D.F. = 2 and 59.0000

Between
Variable Mean Square Univariate F P Less Than
1. Peabody 161.1380 11,7895 0,0011
2. Bender 0.2785 0.0871 0.7689

D.F. for Hypothesis = 1
D.F. for Exror = 6

92 covariates had Deen eliminated

*Null hypothesis was rejected at the 5% level




same. That is to say, the classes engaged in the individualized physical
education program had the highest adjusted mean on both tests, and those
in the art program out-performed those in the group-oriented physical
education program. The practical significance of these results are
discussed later in this chapter.

The third comparison examined the respective roles of the two physical
education programs and questioned whether there were differences between
the perfoimance of those in the individualized physical education program
compared with those in the group-oriented program.

The data in Table 25, shows that the hypothesis for the multivariate
test was not supported (F = 5,828 P < 0.005). It may be noted from
Figure 13 that the significant difference was in favor of the individualized
program, since the adjusted means were superior for that program for both
the Peabody and the Bender tests. By examining Table 25, the univariate F
values for the tests indicate that again, as for every comparison relating
to the overall significance of the main effect of program, the Peabody
test was working strongly in producing the significant F value for this
comparison,

Main Effect of Chronological Age

The design of the study called for children of two chronological age
levels, one group in the age range six to nine years, the other in the age
range ten to thirteen years. The age grouping was used to determine the
possible differential effect of the treatments on children of different age
levels. It was assumed that there would be some change in intellectual
development over the six months experimental period, but whether the effect
of change in chronological age upon changes in parameters of intelligence
would be different for the two age levels needed to be determined.

The hypothesis that no statistically significant differences would be
present between the younger and older children was rejected (see Table 26).
Significant differences between the two age levels were found (multivariate
F = 6.481; P < 0.003). Both the Peabody and Bender tests were contributing
to the rejection of the null hypothesis. The F value for each variable
in the vector was significant at or beyond the 2% level.

In clarifying the direction of the reported differenced the adjusted
means were examined. Figure 14 indicates the superior relative position
of the older children with respect to both tests. On both tests the older
children made relatively greater gains than the younger. Since there was
no interaction between age and program there is no evidence that program in
and of itself was related to the differential gains in the measures of
intelligence for the two age levels.

Main Effect of Disability

The results of the multivariate analysis and the univariate analysis
for the effect of disability on themeasures of intelligence are given in
Table 27. The hypothesis that the changes in these parameters of development
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TABLE 26

INTELLECTUAL BEHAVIOR: MAIN EFFECT OF AGE

FOR MULTIVARIATE TEST OF EGUALITY OF MEAN VECTORS
F = 6,4805% P less than 0.0029

D.E’. = 2 aﬂd 59.0000

Between
Variable .Mean Square Univariate F P Less Than
1. Peabody 99,7455 7.2977 0,0090
2. Bender 18.2880 5.7211 0.0200
D.F. for Hypothesis =1
D.F. for Error = 60

9 covariates had been eliminated

#Null hypothesis rejected at the 5% level
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TABLE 27

INTELLECTUAL BEHAVIOR: MAIN EFFECT OF DISABILITY

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 6,7117% P less than 0.0024

D.F. = 2 and 59,0000

Between
Variable Mean Square Univariate F P Less Than
1. Peabody 90.4647 6.6187 0.0126
2. Bender 21.9396 6.8635 0.0112

D.F. for Hypothesis = 1

D.F. for Error = 60

9 covariates had been eliminated

*Null hypothesis rejected at the 5% level
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were not different for the two disability groups was not tenable (F = 6.712;
P & 0.002), The significant univariate F values for each variable demon-
strated that both the Peabody and the Bender Tests were contributing to

the overall significant F value.

An examination of the adjusted means indicates that for both tests,
the mean of the classes of minimally brain injured children is higher than
for the educable mentally retarded classes. That is to say, after adjusting
for the differences between the pre- and post-test means, the performance
of the MBI classes was superior. This is clearly shown in Figure 15, which
shows the relative position of adjusted means.

The relatively greater gains of the brain injured children in the
measured aspects of intelligence can in no way be attributed to treatment
effects. There was in fact, no significant interaction between disability
and treatment for these aspects of behavior. It is widely known that on
intelligence tests, MBI children perform better than EMR children. They
are therefore apt to profit more from their educational experiences than
retarded children and hence show greater gains on intellectual tests than
retarded children.

Discussion

Two tests, recognized by those in special education, were used in
assessing the intellectual behavior of the children, A measure of the
verbal component of intelligence was obtained by using the Peabody Picture
Vocabulary Test, and the Bender Motor Gestalt Test was used to obtain an
indication of the performance component of intelligence. The rationale for
using these two tests was so that information could be obtained for making
interpretations comparable to the verbal and performance parts of the Wechsler
Intelligence Scale for Children.

Three of the fifteen null hypotheses originally tested were found
untenable; the main effect of disability, the main effect of chronolcgical
age, and the main effect of the programs. No interactions were significant.

The results given in this section of the chapter are believed to be
of considerable importance since the question of change in intelligence has
been the center of controversy and interest for some time,

Within the limitations of this research, the following observations
appear justified.

1. No differences were found in the rate at which improved
intellectual behavior was characteristic of one type of
special instructional program compared with another. In
othir words the same changes occurred for children in the
art™ program as occurred for those in the physical education
programs.
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2. The magnitude of the improved intellectual behavior was demon-
strated to favor the children involved in the physical education
program in which the orientation was towards the individual
rather than towards the group.

3. The role of the experimental treatments in eliciting positive
change in the intellectual behavior of the children was
indicated. Over and above the changes noted for the children
involved in the usual instructional program, changes attri-
butable to maturation, the performance of the children in the
three special programs was clearly superior to that of the
usual instruction program.

4. By examining the degree to which changes in the rate of per-
formance increase were attributed to chronological age,
superior position was noted to be in favor of the older
children. These children were from ten to thirteen years old.

5. From the analysis of the main effect of disability, the
extent of positive change in intellectual behavior favored
the minimally brain injured children. This pattern was noted
also in the motox performance of the children

In summarizing graphically the effects of treatment, age, disability,
and sex upon performance changes in the Peabody and Bender Test scores,
mean pre- and post-test scores on these two measures of intelligence have
been plotted in such a way that the effects of the treatments can be
compared according to age, sex, and disability. The results on the Peabody
are shown in Figure 16 and for the Bender in Figure 17. As pointed out
earlier, the older children showed relatively greater gains in tests scores
on both the Peabody and Bender than the younger children. The differences
according to age could not be attributed to the special treatments. However,
it should be recalled that the special treatment did bring about greater
changes in the measures of intelligence than that occurring in the control

group.

An examination of the effect of the disability on the performance of
the children, reveal . that relative performance increases favor the brain
injured children. This finding is consistent with that reported for the
motor performance results. It was evident that the greater gains in
intellectual and motor behavior were made by the children who, in this
research were of superior intellectual ability. These results, for this
parameter of behavior, may be seen by examining Figure 17.

The data presented in both Figures 16 and 17 indicate that the magnitude
of the change in behavior favored the classes involved in the special
programs rather than those classes who had no special program. Figure 16
shows that on the Peabody test children in five out of eight cells decreased
their scores on this test, over the period of six months. The pattern of
change was distinctly different for the children in the special programs,
where the tendency for an increase in performance was consistent, though
with minor exceptions.
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By an examination of Figures 16 and 17, the differential response of
the two physical education programs can be seen. On the Peabody Picture
Vocabulary Test the tendency was for the children in the individualized
physical education program to increase their scores to a greater extent than
the children in the group oriented program. It can be seen that the results
for five of the eight cells favor the individualized physical education
program. These observations support and confirm the multivariate test
results, and the examination of the adjusted means.

As a result of the planned comparisons it was noted, that in respect
to the main effect of the program, the classes in the special programs
out-performed the classes who received no special treatment. It was also
observed that the relative position of the adjusted meang of classes
involved in the individualized physical education program were superior
to those of the group oriented program.

The position of the adjusted means for the physical education programs,
however, was not significantly different from that for the art program.
This result indicated that the art program was as effective as the physical
education program in eliciting change in performance on the two tests.
This level of performance was over and above that exhibited by the classes
for which change could be attributable to maturation. It appeared, there-
fore, that it was the existence of a special program which elicited such
responses, rather than maturation, or particular lesson content alone.

By examining Figures 16 and 17, it is evident that the improvement of
the classes who participated in the art program was generally consistent
across disability, age, and sex. No sharp increase or regression was
observed for either the Peabody Picture Vocabulary Test or the Bender Motor
Gestalt Test for classes in this program.

Modifications in Emotional Bchavior,

Introduction

In order to assess the emotional behavior of the educable mentally
retarded children, and the minimally brain injured children, two tests
were used. First a score from the protocol of the Bender Motor Gestalt
Test was obtained for the number of "emotional indicators’ exhibited by
the children, in their drawings. Secondly scores from thirteen factors
common to two of the Cattell series of personality questionnaires were
obtained. The younger children were given the Early School Personalty
questionnaire, and the Children's Personality Questionnaire was used with
the older children.

Because it had been decided to use raw scores in the Cattell series
rather than standardized scores (to retain the discriminatory powers of
the taest), separate coveriance analyses were used for each age group.
Separate analyses were necessary because of differences in the scales in
the two tests. The treatment of the data followed the same general plan
as for the preceding analyses except that age was ne longer a factor.
Hence the design was one of three factors, disability (EMR and MBI), sex
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(boys and girls), and program (four types).

A word of caution is necessary in interpreting the results for this
parameter of behavior. For the pre-test and for the post-test several
children had difficulty completing the questionnaire, even when assisted
by the classroom teacher. On the pre-test, especially, several children
were unable to complete the test (12 cases), possibly because of their very
limited intellectual level. Other children produced answers which indicated
perseveration, a characteristic which is well-known in brain injured
children, but which in this research was exhibited more, particularly by
the very young educable mentally retarded children.

where obvious perseveration occurred (15 cases), the protocol was
not scored. However, it is not known whether other questionnaires, which
did not show a patterned response which was easily noticeabke, were in
fact a series of haphazard responses.

The difficulties in selecting tests for this parameter of behavior
resulted in a very limited choice being available. It may well be that some
of the responses obtained were invalid. Care must be taken, therefore,
in interpreting this section of the results.

For each age level, seven hypotheses were tested by the use of the
multivariate analyses referred to earlier. The results are given in
Table 12, It will be noted that while five of seven hypotheses were rejected
for the younger children, only in one of the seven hypotkeses for the older
children @id a significant difference occur. Whether this was a function
of a greater impact of the treatment on the younger children, whether the
younger children, by virtue of their maturity level, were less resistant
to personality changes, or whether the differences observed were a function
of the measures is not known.

Results of the Analyses for the Younger Children

As mentioned in the early part of this section the multivariance
analysis resulted in rejection of five of the seven hypotheses which were
tested. Supporting data will be given on each of the five rejected
hypotheses together with a full discussion of each.

Main Effect of Program

The results of the multivariate analysis which revealed a significant
main effect of program on the emotional behavior of the younger children
is shown in Table 28. Clearly, the programs had different effects on
this parameter of behavior. Personality factors B and Q4 were both making
a contribution in this.

It may be noted in Table 29 that the multivariate test for the
first planned comparison (effect of special treatments versus the usual
program) resulted in the null hypothesis being rejected. (F = 49.16 :
P<0,02). This indicates that the differences between the classes having
special programs and those having the usual instructional program cannot be
attributed to chance.
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TABLE 28

EMOTIONAL BEHAVIOR (YOUNGER): MAIN

F = 8,2730%

EFFECT OF PROGRAM

D,F., = 42 and 6.6983

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
P less than 0.0043

Between
Variable Mean Square Univariate T P Less Than
1. Emotional Indicators 0.2009 0.06498 0.5958
2. Personality A 1.9619 1.7363 0.2025
3. B 5.,0945 3,2897 0.0500
4, c 1.5168 0,8852 0.4712
5. D 1.3325 0.4688 0,7085
6. E 2.0444 2.1677 0.1344
7. F 2.9952 1.6647 0.2171
8. G 0.7993 1.7052 0.2087
9. H 1.0052 0, 5438 0.6598
10, 1 0.9047 0.7407 0.5442
11, J 0.9620 1,0397 0,.4035
12, N 1.7542 2.1486 0.1369
13, 0 1.8154 1.2246 0.3353
14. Q4 4,1634 5.7802 0.0079

D.F, for Hypothesis
D.F. for Brror

3
15

14 covariates had been eliminated

*Null hypothesis rejected at the 5% level
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TABLE 29

PLANNED COMPARISON FOR EMOTIONAL TEST ITEMS (YOUNGER):
WAIN EFFECT OF PROGRAM ~ HYPOTHESIS ONE

That no differences exist between the performance
on the emotional test items of those children
having Special Programsand those having no Special
Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F=49,1519% P less than 0.0202
D.F. = 14 and 2,0000

“Between
Variable Mean Square Univariate F P Less Than
1. Emotional Indicators 0.0922 0.2981 0.5931
2. Personality A 0.6333 0.5605 0.4657
3. B 1,7149 1.1074 0.3094
4, D 1,1813 0.6894 0.4194
S. D 2,3859 0.8393 0.3741
6. E 0.1239 0.,1314 0.7221
7. F 2.4768 1.3764 0.2591
8. G 0.0814 0.1737 0.6828
9. H 0.9147 0.4949 0.4926
10. 1 0.0000 0.0000 0.9952
11, d 0.7564 0,8174 0.3803
12, N 0.0289 0.0354 0.8533
18. 0 3.3612 2.2674 0.1529
14. Q, 2.7784 3.8573 0.0684

D.F. for Hypothesis = 1
D.F. for Exrror = 15
14 covariates had been eliminated

*Null hypothesis rejected at the S¥ level
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Since Personality Factors B and Q4congistently make the greatest
differences in the multivariate analyses these factors have been used for
graphie illustration, An examination of Figure 18 reveals that for both
of these personality characteristics the direction of the differences
favored the special experimental programs.

The second planned comparison was used to.note if differences exie-
ted between those in the art program and those in physical education
for the variables which assessed emotional behavior., Using multivariate
techniques the null hypothesis was rejected (F = 78.48; P£0.14). Figure
18 indicates that the classes of children involved in the art program
improved their performance to 2 greater degree than the classes involved
in the physical education programs. This was particularly noticeable for
Factor Q4, which measures the extent to which a subject is tense or over-
wrought. One might infer frmm this that the art program had a more
soothing and relaxing effect than the physical activity programs.

The multivariate analysis used in the third planned comparison
(effect of the individual versus the group oriented physical education
programs} resulted in the rejection of the null hypothesis (F = 111.61,
P <0.009)., This showed that differences existed between the performance
of the children in the individualized physical education program, and
those in the group oriented physical education program. In order to
detexmine the direction of the differences the adjusted means were examined.
In Figure 18 it can be secen that for personality trait B (imtelligence)
the superior position favored the classes of children who participated
in the individualized physical education program. Similarly for Factor
Qg (tension) the direction of the differences favored the classes in the
individualized program.

Interaction Effect of Disability x Program

As is shown in Table 32 the multivariate analysis yielded a
statistically significant interaction effect between disability and program
(F = 8.63; P €0.044). The contribution of Factor B to the significant
interaction should be noted. In order to determine the effects of the
gseveral treatments on the significant interaction between disability and
program, the previously described planned comparisons were made. No
di fferences were found when the perfermance of the classes involved in
special programs was compared to the classes having no special program
(P €0.054). (See Table 33.) Similarly, no differences &xisted between
the classes in the individualized physical education program and those in
the group oriented program (P ¢0.17). See Table 35. Reference to Table 34,
however, shows that the differences in the responses of the classes of
children in the physical education programs in comparison to those in the
art program varied with disability (F = 128.1; P <0.008).

In order to describe the interaction between disability and program
the adjusted means were examined. Figure 19 presente the relative positions
of the adjusted means for both disabilities, for each of the four programs,
and for factors Q4 (tension), and B (intelligence) of the perscnality profile.
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TABLE 30

PLANNED COMPARISON FOR EMOTIONAL TEST ITEMS (YOUNGER):
MAIN EFFECT OF PROGRAM -~ HYPOTHESIS TWO

That no differences exist between the performance on
the emotional test items of the children having a
Physical Education Program and those having the Art
Program ’

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 73.4754* P less than 0.0136
D.F. = 14 and 2.0000

Between
Variable Mean Square Univariate F P Less Than

1. Emotional Indicators 0.0769 0.2488 0.6252
2. Dersonality A 2.4021 2.1259 0,1655
2. B 0.2355 0.1521 0.7021
| 4, c 0.7426 0.4334 0.5204
S D 0.8540 0.3004 0.5917
6. E 0.7219 0,7655 0.3955
7. F 4.5084 2.5087 0.1343
8. G 0.026§ 6.0567 0.8150
9. H 2.4855 1.3447 0.2644
10. 1 0.6474 0.5301 0.4778
11, J 0.0673 0.0728 0.7911
12. N 0.0048 €. 0058 0.9402
18, 0 1.0976 0.7404 0.4031
14, Q4 6.2235 8,6402 0.0102

p,F., for Hypothesis = 1
D.F. for Exror =15
14 covariates had been eliminated

*Null hypothesis rejected at the 5% level
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TABLE 8l

PLANNED COMPARLSON FOR EMOTIONAL TEST ITEMS (YOUNGER) ¢
MAIN EFFECT OF PROGFAM - HYPOTHESIS THREE

That no differences exist between the performance on
the emotional test items of those children having the
Individualized Physical Education Program and those

having the Group-Oriented Physical Education Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 111.6123* P less than 0,0090
D.F. = 14 and 2.0000

~ Between
Variable Mean Square Univariate F P Less Than
1. Emotional Irdicators 0,5532 1.7894 0.2010
2. Personality A 1.4936 1.3219 0.2683
3. B 16,7838 10,8378 0,0050
4. C 1,4845 0.8372 0.3747
S. D 0.7815 0.2749 0.6077
6. E 5.1074 5.4154 0.0344
7. F 1.1038 0.6135 0,4457
8. G 1.4239 3.0377 0.1019
9. H 0.0007 0.0004 0.9854
10. 1 1.9047 1.5595 0.2309
11. J 1.4454 1.5621 0,2306
12. N 2.9848 3.6560 0.0752
13. 0 0.3978 0,2683 0.6121
14. Q4 2.7432 3.8084 0.0700

D.F. for Hypothesis =
D.F. for Error = 15
14 covariates had been eliminated

1
1

#Null hypothesis rejected at the 5% level
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TABLE 382

EMOTIONAL BEHAVIOR (YOUNGER): INTERACTION EFFECT
OF DISABILITY X PROGRAM -

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 3,6302% P less than 0,0439

D.F. = 42 and 6.6983

- Between
Variable Mean Square Univariate F P Less Than
1. Emotional Indicators 1.3671 4,4222 0.0204
2. Personality A 0.8171 0,7231 0.5538
3. B 8.5383 5.5135 0.0094
4, c 1.8884 1.1021 0.3790
5. D 3.4004 1.1963 0.3449
6. E 1.6215 1.7193 0.2059
7. F 1.0865 0,6038 0,6226
8. G 0,2963 0.6321 0,6057
9. H 1.8344 0,9924 0.4231
10. I 0.9483 0,7765 0.5252
11. J 0.1603 0.1732 0.9129
12. N 0.4167 0.5104 0.6812
13, 0 0.2847 0.1921 0.9002
14, Q4 0.8105 1.1252 0.3703
D.F. for Hypothesis = 3
D,F. for Error = 15

14 covariates had been eliminated

*Null hypothesis rejected at the 5% level
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TABLE 33

PLANNED COMPARISON FOR EMOTIONAL TEC7T ITEMS (YOUNGER) :
INTERACTION EFFECT OF DISABILITY X
PROGRAM ~ HYPOTHESIS ONE

That no differences exist between the performance
on the emotional test items of thise .children
having Special Programsand those having no Special
Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 17.8826 P less than 0,0542
D.F. = 14 and 2.0000

“Between
Variable Mean Square Univariate F P Less Than

1. Emotional Indicators 0.6655 2.1529 ¢.1630
2. Personality A 1.5832 1.4012 0.2550
8. B 10,5741 6.8281 0.0196
. c 1.2895 0.7526 0.3994
S. D 6.6590 2.3426 0.1467
6. E 3.4775 3.6872 0.0741
7. F 0;4250 0,2362 0.6340
8. G 0.1591 0.3395 0,5688
9. H 0,4927 0.2665 0.6132
10. I 1,4919 1.2215 0.2865
11, J 0.0884 0,09%5 0.7616
12. N 0.2143 0.2626 0.6159
13. 0 0.0006 0.0004 0.9846
14, Q4 0.1995 0.2770 0.6064

D.F. for Hypothesis = 1

D.F. for Exror = 15

14 covariates had been eliminated
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TABLE 34

PLANNED COMPARISON OF EMOTIONAL TEST ITEMS (YOUNGER):
INTERACTION EFFECT OF DISABILITY X

PROGRAM - HYPOTHESIS TWO
That no differences exist between the performarc~ on
the emotional test items of those children having a
Physical Education Program and those having the Art
Progran,
FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 123,1966* P less than 0.0081
D.F. = 14 and 2.0000
" Between
Variable Mean Square Univariate F P Less Than
1. Emotional Indicators 3.5175 11.3786 0.0042
2. Personality A 0.5621 0.4975 0.4915
3. B 2.4088 1.5555 0.2315
4. C 3.7582 2.1934 0.15%4
S. D 1,8473 0.6499 0,4328
6. E 0.2258 0.2394 0.6318
7. F 2.6142 1.4530 0.2468
8. G 0,6256 1.3346 0.2661
9. "1 4.6841 2.5341 0.1323
10. 1 0.2506 0.2052 0,6571
11. oJ 0.3803 0.4110 0,5312
13. N 0.0352 0,0431 0.8383
13, 0 0.1196 0.0807 0.7803
14. Q 0,8451 1.1732 0.2959

D.F., for Hypothesis =1
D.F. for Error = 15
14 covariates had been eliminated

#Null hypothesis was rejected at the 5% level
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TABLE 35

PLANNED COMPARISON FOR EMOTIONAL TEST ITEMS (YOUNCER):
INTERACTION EFFECT OF DISABILITY X
PROGRAM - HYPOTHESIS THREE

That no differences exist between the performance on
the emotional test items of those children having the
Individualized Physical Education Program and those

having the Group-Oriented Physical Education Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 5.1916 T less than 0,1731
D.F. = 14 and 2.0000

~ Between
Variable Mean Square Univaryiate F P Less Than
1. Emotional Indicators 0.0006 0,0021 0.9643
2. Personality A 0,00382 0.0029 0.9581
3. B 4.,3576 2.8138 0.1142
4, C 0,0509 0,0297 0.8655
5. D 1,9764 0,6953 0.4175
6. E 0.1623 0.1720 0,6842
7. F 1.3531 0. 7520 0.3995
8, G 0.0460 0.0854 0.7742
9. H 0,.0074 0.0040 0,9505
10, 1 0,3452 0.2826 0.6028
11, J 0.0125 0.0135 0,9089
12. N 0.4925 0.6032 0.4495
13. 0 0.6089 0.4108 0.5313
14. Qs 1.0491 1.4565 0.2462

D.F. for Hypothesis = 1
D.F. for Exror = 15
14 covariates had been eliminated
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1

For both factors approximately the same relative positions of adjusted

means exist except in the case of the control program. First, it can be
seen that the brain injured children hold on the average a superior position
to the educable retarded children, and second, the positions of the claeses
ip the individualized program and the art program remain similar for both
personality factors. The minimally brain injured children consistently
improved more than the educable retarded children with all special programs,
although the contribution of Factor Q4 and Factor B to the significant
interaction between disability and program for the last planned comparison
(physical education programs versus art programs) is not clear.

Interaction Effect of Disability x Sex x Program

It will be recalled that the multivariate analysis of the data on
emotional behavior of the younger children resulted in rejection of the
null hypothesis that there was an interaction between disability, sex
and program (F = 4.03; P<0.003). The results of the multivariate and
the univariate analyses are given in Table 36. 1Tt is clear that the
greatest single contribution fo the significant multivariate F value was
made by factor Q4.

In interpreting the significant second~order interaction effect, two
procedures were employed. First, the three planned comparisons were made,
and seoond the adjusted means were plotted as shown in Figure 20.

Tables 37, 88, and 39 provide information on the results of the multivariate
and univariate analyses obtained in the three comparisons. An examination
of Table 37 (the first comparisor, specigl programs versus no special
program) reveals that the null hypothesis was upheld (F = 17.279

P<0,056), It was therefore concluded that for the emotional test items,
the effects of the special programs taken collectively in ccmparison to

the effects of the usual program .did not vary by disability and sex.

The second comparison (see Table 38) likewise showed that the effects
of the physical education programs taken as a whole compared to the effects
of the art program were not different for the two disabilities nor were
they different for the sexes within disability.(F = 0.458; P €0,.851).

Table 89 shows the results of the testing of hypothesis three, which
questioned whether there were differences in performance on the emotional
test iteme between the classes in the individualized physical education
program, and those in the group oriented physical education program and
whether the differences attributable to program effects varied with
disability and sex. The multivariate F of 57.094 with a probability
of 0.017 clearly indicated that such differences did exist. Figure 20
shows the relative position of the adjusted means for two personality
factors, B and Qy. These factors, measuring the traits of intelligence
and tension have been shown because of the consistency with which they
contributed towards the rejection of the null hypothesis on several tests.
It is clearly evident from Figure 20 that the effect of the programs on
Factor Q4 varied markedly with disability and sex. The relative positinn
of the adjusted means indicates a superior degree of change favoring the
boys rather than the girls, but indicates also the tendency for the
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TABLE 36

EMOTIONAL BEHAVIOR (YOUNGER): INTERACTION EFFECT
OF DISABILITY X SEX X PROGRAM

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 4,0255% P less than 0,0334
D.F. = 42 and 6.6983

~ Cetween
Variable Mean Square Univariate ¥ P Less Than
1. Emotional Indicators 0.0768 0.2484 0.8612
2. Personality & 1.9740 1.7470 0,2005
3. B 1.5214 0.9824 0.4274
4. c 0.7198 0.4201 0.7413
5. D 0.5069 0.1783 0.%095
6. E 0.8257 0.8755 0.4757
7. F 0.6974 0.3876 0.7636
8. G 0.7554 1.6117 0.2286
9. H 1.6656 0.9011 0,4637
10, I 0.2043 0.1672 0.9169
11, J 1.9926 2.1534 0.1362
12, N 1.4023 1.7177 0.2062
13. 0 0,7338 0.4950 0.6912
14. Q4 3,0581 4,2456 0.0233

D.F. for Hypothesis =

3
D.F. for Error 15

14 covariates had been eliminated

*Nvll hypothesis rejected at the 5% level
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TABLE 87

PLANNED COMPARISON FOR EMOTIONAL TEST ITEMS (YOUNGER) :
INTERACTION EFFECT OF DISABILITY X SEX X
PROGRAM - HYPOTHESIS ONE

That no differences exist between the performance
on the emotional test items of those children
having Special Programsand those having no Special
Program

FGR MULTIVARIATE TEST OF EQUALITY OF MEAN VECOTRS
F =17.2789 P less than 0.056)
D.F. = 14 and 2.0000

Between
Variable Mean Square Univariate F P Less Than
1. Emotional Indicators 0.1006 0,3255 0,5768
2. Personality A -1.4353 1.2702 0.2775
3. B 3.0928 1.6971 0.1781
4, C 0.2061 $.1203 0.7336
5. D 1.3763 0.,4842 0,4972
6. E 1.8977 2.0121 0.1765
7. F 0.3449 0.1917 0.6678
8. G 0.4202 0.8964 0.3588
9. H 0.4202 0.8964 0,6621
10, 1 0.5464 0.4474 0.5138
11, ) 0.9320 1.0071 0.3316
12, N 3.0026 3.6778 0.0744
13. 6 0,1520 0.1025 0.7533
14. Q4 2.7929 3.8775 0,0677

D.F. for Hypothesis = 1
D.F. forExrror - 15
14 covariates had heen eliminated
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TABLE 38 i

PLANNED COMPARISON FOR EMOTIONAL TEST ITEMS (YOUNGER):
INTERACTION EFFECT OF DISABILITY X SEX X
PROGRAM - HYPOTHESIS TWO

That no differences exist between the performance
on the emotional test items of those children
having a Physical Education Program and those
having the Art Program.

FOR MULTIVARIATE TEST OF EQUALYLTY OF MEAN VECTORS
F = 0,4580 P less than 0.8505
D.F. = 14 and 2.0000

Between
Variable Mean Square Univariate F P Less Than

1. Emotional Indicators 0.0927  0.8000 0.5920

2. Personality A 2.6784 2.3704 0.1445

3. B 0.3583 0.2318 0.6375 {
4. c 1,9419 1.1333 0.3040 |
5. D 0.0675 0.0237 0.8796 |
6. E 0.1754 0.1860 0,6725

7, F 0, 6984 0.3882 0,5427

8, G 0,2005 0.4278 0.5230

9, H 1.2654 0.6846 0,4210
10, I 0.0123 0.0100 0.9216
11. J 0.0006 0.0006 0.9807
12. N 1.4826 1.8161 0.1978 .
13, 0 0,2490 0.1680 0. 6878
14, Q4 0.0081 0.0113 0.9169

D.F. for Hypothesis = 1
D.F. for Error = 15
14 covariates have been eliminated
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TABLE 39

PLANNED COMPARISON FOR EMOTIONAL TEST ITEMS (YOUNGER):
INTERACTION EFFECT OF DISABILITY X SEX X
PROGRAM - HYPOTHESIS THREE

That no differences exist between the performance

on the emotional test items of those children
having the Individualized Physical Education Program
anid those having the Group~Oriented Physical Educa-
tion Program,

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 57.0042¥% P less than 0.0174
D.F. = 14 and 2,0000

“Between
Variable Mean Square Univariate F P Less Than
1. Emotional Indicators 0.0053 0.0171 0.8978
2. Personality A 2.,3513 2.0809 : 0.1698
3. B 1.8418 1.1893 0,2927
4, C 0.0961 0.0561 0.8160
Se D 0.0268 0.0094 0.9240
6. E 0.6086 0.6453 0.4344
7. F 0.6869 0.3818 0.5460
8. G 1,8537 3.9547 0.0654
9. § 2.6212 1.4181 0.2523
10. 1 0.1306 0.1069 0.7482
11. J 5.6127 6.0655 0.0264
12. N 0.1578 0.1933 0.6665
13. 0 1.9598 1.3220 0.2683
14. Q4 4.9677 6.8968 0.0191

D.?. for Hypothesis = 1
D.F. for Error & 15
14 covariates had been eliminated

*Nuil hypothesis was rejected at the 5% level
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difference to be in favor of the minimally brain injured children, rather
than the educable retarded. This suggests thet regardless of the treatment
the boys were improving their position more than the girls in this trait,
although it is evident that among the treatments the art program appeared
to be more effective than the others.

Main Effect of Disability

An examination of Table 40 reveals that disebility was a factor
which accounted for differences in the performance of the children
for the vector of variables which asseased emotional behavior.

(F = 40,003 P<0.025). 1In other words, the changes in pexformance of the
brain injured children on the emctiomal behavior test items taken collectively
differed significantly from the perfcrmance of the retarded children. It
should be noted that the only significant univeriate F was for Factor B

(P £0.002). This was the only factor contributing significantly tc the
pultivariate F. The adjusted means of the two disability growps are
graphically phown in Figure 21 for both Factor Q4 and Factor B, It will
be noted that on Factor B (intelligence) that the adjie ted mean of the
brain injured children is higher than that of the retarded children., Over
the period of the experiment the former made greater gains than the fatter

in this tra it.
Main Effect of Sex

The results of the multivariate amalysis examining the effect of
sex on the changes in emotional behavior of the classes of c ildren is i
given tn Table 41. As is indicated in the table the null hypothesis was *
rejected (F = 25.75; P4 0.038)., Interestingly, this was the only hypothesis
for which sex proved to be a significant factor, Reference to Table 41
shows that only two factors had significant univeriate F's namely Factor
G and Factor Q4. Although the univeriate F for Factor B was not significant
the means for this Factor and means for Factor Qg are graphically shown
in Figure 22. The adjusted means of Factor Q, favor the boys over the girls.
It would appear that over the period of the study, tension reduction as
assessed by this test was greater for the boys than for the girls. The
directinn of the change for Factor G was also examined. The change like-
wise favored the boys. It would seem, therefore, that the differential
rate of change in emotional behavior was more pronounced for the boys than
for the girls.

The Characteristics of the 0lder Children

Interaction Effect of Disability x Program

Only one of the seven hypotheses tested for the older children was
rejected. This was the interaction effect of disability x program. Frem
Table 42, it can be seen that the null hypothesis was rejected at the 5%
level (P ¢ 0.036).

By examining Tables 43, 44, and 45 it can be seen that none of the
three planned comparisons showed significant differences. Each null
hypotheses was upheld. It is evident that the interaction between disability
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TABLE 40

EMOTIONAL BEHAVIOR (YOUNGER): MAIN
EFFECT OF DISABILITY

TOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 40,0004* P less than 0.0247

D.F. = 14 and 2.0000

— Between
Variable Mean Square Univariate F P Less Than
1. Emotioral Indicators 0.0011 0.0034 0.9540
2. Personality A 0..0042 0.0037 0.9524
3. B 23,5378 15,1991 0.0015
4. C 1.9177 1.1192 0.3069
S. D 1.0898 0.3834 0.5451
6. E 0.5401 0.5727 0.4610
7. F 0.0560 0.0311 0.8624
8e G 0.0845 0.1803 0,6772
9. H 0.8087 0.4375 0.5184
10. 1 0.5769 0.4724 0.5024
11. J 0.2103 0.2272 0.6405
12. N 0.3723 0.4560 0.5098
13. 0 0.0021 0,0014 0,9706
14, Q 0.0260 0.0361 0.8518

D.F. for Hypothesis = ).
D.F. for Exror = 15
14 covariates had been eliminated

*Null hypothesis rejected at the 5% level
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TABLE 41
EMOTIONAL BEHAVIOR ( YOUNGER): MAIN
EFFECT OF SEX
FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 25,7527* P less than 0.0380
D.F. = 14 and 2,0000
Between
Variable Mean Square Univariate F P Less Than
1. Emotional Indicators 0,2082 0.6575 0.4302
2. Tersonality A 0,0555 0,0491 0,8276
3. B 3.1202 2,0148 0,763
4, C 0.0452 0.0264 0,8781
5. D 1.4588 0,5132 0,4828
6. E 0.2333 0.2473 0.6262
7. F 0.4731 0,2629 0,6156
8., G 2.1245 4,5325 0,0503
9, H 0.0291 0,0157 0,9019
10, I 0.6209 0,5084 0.4868
1l. J 0,0002 00,0003 0,9878
12, N 0.0643 0,0787 0,7829
13, 0 1.2240 0.8257 0.3779
14, Q4 7.2162 10,0184 0,0065

D,F. for Hypothesis = 1
D.F, for Exrror = 15
14 covariates had been eliminated

| *Null hypothesis rejected at the 5% level
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TABLE 42
EMOTIONAL BEHAVIOR (OLDER): INTERACTION EFFECT
OF DISABILITY X PROCRAM
FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 2.1767* P less than 0,0364
D.F. = 42 and 18,5642

Between
Variable Mean Square Univariate F P Less Than
1. Emotional Indicators 0.0704 0.2416 0.8663
2. Personality A 0,3197 0.5001 0.6867
3. 5 3.0236 3.6090 0,0824
4, C 0,6111 1,0148 0.4081
5. D 0.2476 0,4067 0.7500
5. E 2.3229 2.8992 0.0998
7. F 2.1805 2.4133 0.0985
8. G 0.5622 1.1380 0.3591
9. H 1.7917 8.2324 0,0455
10, I 4,2945 8.4173 0.0384
11, J 1.8066 2.6595 0.0776
12, N 0,0447 0,0486 C,9854
18, 0 0.5392 0.7876 0,5157
14. Q4 0.4217 0.3681 0.776%

D.F, for Hypothesis = 3
D.F, for Error = 19
14 covariates had been eliminated

*Null hypothesis rejected at the 5% level
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TABLE 43

PLANNED COMPARISON OF EMOTIONAL TEST ITEMS (OLDER):
INTERACTION EFFECT OF DISABILITY X PROGRAM -
HYPOTHESIS ONE

That no differences exist between the performance on
the emotional test items of those children *>~ving
Special Programs and those having no Special rrogra.a

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS |
F = 3.3309 P less than 0.0735 i
D.F. = 14 and 6.0000

Between
Variable Mean Square Univariate F P Less Than
1. Emotional Indicators 0,0152 0.0523 0.8217
2. Personality A 0.3263 0.5104 0.4887
3. B 4,9737 5,9365 0,0249
4. ¢ 0.0950 0.,15877 0.6958
S. D 0.0931 0.1529 0,7001
6. E 4.3764 4,5203 0.0469
7. F 4,0527 4.4854 0.0476
8. G 0.1214 0,2456 0.6259
9. H 0.7746 1.3974 0,2518
1 8.6958 6;9196 0,0165
J 0.0086 0,0126 0.9118
N 0,1381 0.1502 0,7027
0 0.1703 0,2484 0.6239
Q4 0.5209 0,4547 0,5083

D.F. for Hypothesis = 1
D.F. for Erxoxr = 19
14 covariates have been eliminated
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TABLE 44

PLANNED COMPARISON OF EMOTIONAL TEST ITEMS (OLDER):
INTERACTION EFFECT OF DISABILITY X PROGRAM -
HYPOTHESIS TWO

That no differences exist between the performance

on the emotional test items of those children having
a Physical Education program and those having the
Axt Program,

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS
F = 3.2341 P less than 0.0783
D.F. = 14 and 6.0000

Between
Variable V Mean Square Univariate F P Less Than
1. Emotional Indicators 0.0690 0,2367 0.6322
2. Personality A 0.3515 0.5654 0,4613
3. B 2.8490 3.4005 0.0809
4, c 1.8136 3.0115 0,0989
5. D 0.2079 0.3401 0.5667
6. E 4.2961 4.43873 0.0487
7. F 1.8152 2,0091 0,1726
8, G 0.1404 0,2842 0.6002
9. H 0.6107 1.1018 0.3071
10, I 80,7408 0,5898 0,452
il. J 2.8616 4.2128 0.0542
12, N 0,0006 0.0007 0.9794
13. 0 0.6882 1.0041 0.,8290
14. Q4 0.1367 0,1193 0.7336
D.F. for Hypothesis = 1
D.F. for Error = 19
14 covariates had been eliminated
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| TABLE 45

PLANNED COMPARISON OF EMOTIONAL TEST ITEMS (OLDER):
INTERACTION EFFECT OF DISABILITY X PROGRAM -
HYPOTHESIS THREE

That no differences exist between the performarnce on
the emotional test items of those children having
the Individualized Physical Education Program and
tho$e having the Group-Oriented Physical Education
Program.

FOR MULTIVARIATE TEST OF EQUALITY OF MEAN VECTORS3
F = 2,7080 P less than 0,1136
D.F. = 14 and 6,0000

~ Between
Variable Mean Square Univariate F P Less Than
1. Emotional Indicators 0,0824 0.2829 0.6010
2. Personality A 0.0411 0.0642 0,8027
3. P 2.4777 2.9573 0.1018
4, C 0.0402 0,0667 0.7990
Se D 0,4849 0.7965 0.3833
6. E 0.1866 0.1927 0.6657
7. F 2.2999 2.5455 0.1272
8. G 1.2324 2.4944 0.1308
9. H 4,5398 8.1900 0,0100
10. I 3.3208 2.6496 0.1201
11. J 2.4780 3.6480 0.0714
12. N 0.0030 0.0033 0.9551
13. 0 0.4065 0.5932 0.4507
14. Q4 0.8092 0.7064 0.4111

D.F. for Hypothesis = 1
D.F. for Exror = 19
14 covariates had been eliminated

134




and program for the older children was not an effect which gave useful
information in answering the questions posed in this study.

Discussion

In assessing the emotional behavior of the educable mentally retarded
children, and the minimally brain injured children two tests were used,
The Bender test and Cattell's personality questionnaires. Separate but
identical analyses for the younger, and the older children were carried
out, and for each age level seven hypotheses were tested. The results of
the scveral multivariate analyses may be summarized as follows:

1. The effect of program on the measures of emotional behavior
taken collectively was statistically significant for the younger,
but not for the older children. Its influence on the younger
children wae positive particularly for Factor B (intelligence)
and Factor Q, (tensiong. Those in the special programs made
greater gains than those in the control program, those in the
art program showed greater gains than those in the physical
education programs, and tuose in the individualized physical
education program improved more than those in the group orieénted

program.

2. Changes in the measured aspects of emotional behavior of the
younger children vwere different for the two sexes. Improvement
was made by the boyes on Factor Q, (tension reduction). The
girls, on the other hand showed %hat on Factor B, Intelligence,
their rate of improvement was superior to that of the boys.

3. For the younger children, changes in performance in the direction
of more acceptable emotional behavior was characteristic of the
minimally brain injured children rather than of the retarded
children.

The results reported above can at best be regarded as tentative.
While some consistency was noted between changes that occurred for this
and other parameters of behavicr, the difficulty with which the personality
questionnaire was handled by the younger children should be borne in mind.

It is perhaps worthwhile to propose possible reasons why differences
ocrurred in the younger children and not in the older children on this
parameter of behavior. One can, for example, suppose that with increasing
chronological age, several aspects of the personality of children are not
easily altered. In spite of the fact that the oldest children in the
research were only thirteen, it would well be that some stability in
personality was already established.

A second point wauld be to reiterate a comment made earlier in this
report, that inasmuch as change was to occur, the degree to which it was
measured was largely a matter of the precision, or sophistication cf the
test.
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By examining Figures 23 and 24, which show the pre~ and post-test
mean scores for two personality characteristics, support can be shown
for the results previously reported. For each trait, tension and intelligence,
the younger children changed the degree and direction of their scores much
more than the older children. The best example of this is for Factor B,
vhere for each of the four cells, the pre-and post~test scores for each
program, for boys and girls, and for both disabilities, are clustered.
The scores of the younger children, on the same factor are not nearly as
close together.

It can be seen from Figure 24 that change occurred sharply in the
tension (Factor Q) of the children. The direction of the change was not
consistent, A remarkable and unexplainable change in position occurred
for the younger minimally brain injured children who were not involved in
any of the special programs. According to the results, these girls
changed from one end of the bipolar scale to the other end. This is
probably a reflection of the very small number &f girls in the group and
the variability in their response patterns.

& In summary, the following general observations are in order.

1. Measured changes in aspects of the emotional characteristics
of the children were consistently demonstrated for omly two of
fourteen test items. 1In general pesitive changes in the
intelligence of the children were shown. It appeared also that
many of the children became more composed and relaxed as a
result of the program. Whether this trait is desirable or not
seems an individual matter. The opinions of the teachers -
indicated that the trend was toward more socially acceptable

| patterns of behavior ag the special programs progressed. This

would suggest that the degree of tension--composure exhibited

by classes in the experimental programs resulted in improved
classroom behavior.

2. The behavioral changes {positive) were more evident in the
younger children than in the older children.

3. Changes in the assessed measures of emotional behavior did not
appear to be obtviously or consistently in favor of the boys or
the girls.

4. The personality characteristics of the minimally brain injured
changed in a more positive manner than did those of the educable
mentally retarded children.

5. It was demonstrated that the special experimental progirams were
more successful at eliciting positive change in some aspects of
the emotional behavior of the children than the non-special
program. In general, the art program was the most successful
program in this regard. Of the two physical education programs,
the individuali.dd program appeared to elicit more positive
changes than thr program that was oriented towards the group.
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Ceneral Discussion of the Findings

The premise that changes in some aspects of the behavior of educable
mentally retarded children, and minimally brain injured children in
elementary school special education classes can be elicited wes supported
by this research. Where changes occurred, they were toward behaviors which
are well-regarded in society.

Changes attributable to the planned physical activity programs
occurred in three of the five parameters of behavior. While differential
changes in the performance of the children on the strength test items
were not altogether expected, changes were anticipated in the measured
aspects of social behavior. Significant changes in the latter did not
occur,

It had been reported by classroom teachers that positive changes in
social behavior did occur. It appeared that children became more "at
east" and "outgoing." Since the Cowell Social Behavior Trend Index measured
outgoing social behavior, positive changes in scores on this test were
expectud for those included in the experimental programs.

The children in the experimental programs were given & great deal of
attention. Specially planned lessons, new equipment, and successful learning
experiences could reasonably be expected to affect the way the children
felt about themselves, and acted towards others in the class.

The design of the study included four factors, program, disability,
chronological age, and sex. While the focus of the research was on the
effects of different types of progrems, the possible influence of the
other three factors could not be ignored.

Differential changes in behavior related to the special treatments
(programs) were noted in the motor, intellectual, and emotional paremeters
of behavior. Of the twenty~-three varigbles which were sélected to measure
the motor, intellectwal, and emotional parameters of behavior, eight
variables consistently worked in identifying differential changes in
behavior. These variables were:

Motor Perrormance -~ Aym Hang

- Sit-Ups
-~ Broad Jump
-~ Ball Throw
Intellectual Behavior - Peabody Picture Vocabulary Test
- Bender Motor Gestalt Test

Emetional Behavior - Factor B ~ Intelligence

- Factor Q4 - Tension
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The children in the study were in classes for the educable mentally
retarded, or the minimally brain injured. For each of the three parameters
of behavior a distinct and consistent differente occurred between the
behavioral changes of the brain injured children in comparison with the
retarded children. At the end of the research, even allowing foxr differences
between pre-test scores, the minimally brain injured children demonstrated
guperior performance changes in most of the measured traits.

In several ways the above mentioned result was surprising and
unexpected. In the first place, the inclusion of the children in the
special educational treatment programs involved changes in routine., The
programs-~physical education and art, involved the children in a spatial
orientation to which they were unfamiliax, and from which it was expected
that difficulties might arise. Many authorities in special education hold
the view that these children need a tightly-structured school routine,
where contact with others in the clase is limited, The partitioned
clagssroom is seen as a mechanism for excluding undesirable and distracting
gtimuli. This research did not intend to gquestion or test this theory, but
the inclusion of these clildren into one of the three experimental programs
made it necessary for these children to work away from the cubicles.
Secondly, it had been expected that differential changes would favor the
educable retardates. The level of intellectual ability of these children
ig limited, and it was thought that those with the greatest initial deficits
in motor performance, measured intelligence, ox emotional traits, might
reasonably be expected to show the greatest gains. This did not occur.
Despite the improved scores of the retarded children, superior change
was demonstrated by the minimally brain injured children. 4 third
reason wag because of the experience of those in special education in the
three school districts in their work with the brain injured. Although of
superior intellectual ability, it had been noted that despite excellent
programs, the classroom achievement tended to regress with time, toward
the level of the educable retardates. It could therefore be expected that
a program which lasted for some six months might be subject to a decline
rather than an improvement in performance,

The range of the chronological age of the children was froa six to
thirteen years; the vast majority of the children were from seven to twelve
years of age. Becauge it is well known +hat chronologicel aje is &
factor of' considerable consequence in affecting meny abilities in childhood
the children were placed into one of two age groups. The "youngex"
children were from six to nine years old, and the "older'" children were
from ten to thirteen years of age. Although the level of performance on
most tests is superior for oldexr children, there seemed few reasons to
suggest that the research might elicit changes in performance that differed
for children of different ages. Differsntial change, however, did occur.
For the motor and intellectual parameters of behavior, changes favored the
"oldey" children. On the other hand, changes favoring the younger children
were found for the emotional parameter of behavior.

Reasons have been given to explain why changes were noted for the
embtional test items. The possible variability or inconsistency in
response shown by the younger children could have resulted in differential
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changes in behavioral response. On the other hand, the older children
might have been more resistant to changes other than those attributable

to maturation, simply because they exhibited more stalle personality
characteristica. It could be expected that if changes were tc faver one
age group, then they would consistently favor the younger children. For

the motor, and intellectual parameters of behavior, the reverse occurred.
The fact that the oider children did make noteworthy changes (changes
attributable to the special programs) provides rather concrete evidence
that regression in performance does not need to happen to the older children
in special education classes.

It is perhaps important to note that the response of the boys and
girls to the treatments was not materially different. In only one parameter
of. behavior was sex a significant factor as either a main effect or interaction
effect. The effect of sex on the measures of emotional behavior of the
children wexe in a sense conflicting. While the girls shared the greater
gains in the intelligence factor, the reverse was true for Factor Q.
(tension). Factor G, which is assumed to measure conscientiousness,
showed greater changes for the boys than for the girls. The reasons for
the variability in change noted here is not known, There ig little to make
one believe that the programs brought about differential changes in emotional
behavior for the two sexes.

The main purpose of the research was upon the role of the educational
physical activity programs in modifying selected aspects of behavior, The
three questions posed were concerned with differences hetween classes
involved in:

1. Special Programs Versus The Usual Instructional Progsam
2. Physical Education Versus Art
8. Individualized Versus Group Oriented Physical Edueation

pifferential changes were found in the motor, intellectual, and emctional
parameters of behavioxr.

For each of the three parameters of behavior? the answer to the
first question was a positive one. Differential changes occurred between
the classes. On each occasion the changes in performance were over and
above those that could be attributed to maturation (shown by the classes
not involved in a special program).

The second question which the research sought to answer concerned
the comparative effect of physical education versus art in eliciting
measurable changes. Of the three parameters of behavior where differential
change was statistically significant, only one was in favor of the physical
education programs. Such changes occurred in the motor performance of
the children. It is important to note that the physical educatjon programs
did not include at any time the test items, as was the case in several.
other investigations. The programs were designed to provide a wide

2 For motor performance items P < 0.108.

141




range of movement experiences which are important in the motor development
of children, It was planned that the children should make progress towards
vhat some people have termed physical wisdom. It was not altogether
unexpected that the physical education experiences might have some carry-
over value. One can but assume that more difficult or complex tasks can
be acquired only vwhen a good basis of experiences in movement exists,

For the emotional test items the position of the classes involved in
the art program at the end of the experimental period was superior to that
of the classes following the physical education programs. This occurred
only for the younger children. The two test items which appeared to be
contributing the greatest were the personality characteristics of intelligence
and tension (low tension state). It appears that the art program elicited
greater changes in these aspects of behavior than the physical education
programs. The art program seemingly provided the children with an atmosphere
vhich was conducive to developing improved patterns of emotional behavior.

In view of earlier research which had shown positive effects of
physical activity programs in the intelligence of retarded children, it is
interesting to note that in the present investigation the changes in
performance on the Peabody and the Bender tests were not different for
the children in the physical education programs in comparison with those
in the art program. Previous research has attempted unsuccessfully to
include an experimental group in the design to counter the effects which
the research might elicit which were attributable to factors other than
those being studied. In the present study since all of the three programs
were specially planned, and because equal attention was given to all
programs, any differences between these programs could be attributed to
the peculiar nature of the program, in this case to physical education or
to art. For the motor performance items, the difference favoring the
physical education programs can be attributed to the nature of these
programs, as opposed to the art program. The emotional parameter of
behavior (younger children only) produced resuits in favor of the art
program as compared with the physical education program. Clearly, the
Hawthorne effect was operating, but the direction of its effect was different
for the three parameters of behavior under consideration,

Perhaps one can conclude that physical education and art programs are
both of importance in modifying (improving) certain aspects of behavior of
these children. It is suggested that other programs for which easily
identifiable child objectives are present, and in which progress is linked
with feelings of achievement and success, might be equally guccessful in
this regard.

A third question of the research centered upmn the gsocial organization
of the children within the class. For each of the three parameters of
behavior, the position of the classes who participated in the individualized
program was superior to that of the classes involved in the group oriented
physical education program. It appears that individual attention is
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vital in providing for optimal performance. The same point, however, may

be described in a different way. In a program where the focus is upon the
individual rather than the group, the objectives and the explanation of an
activity can be modified or reworded for an individual so that the vast
individual differences in ability and performance can be taken into account.
When a child is a part of a group activity then some personal identity,

gome attention has been lost; the group is like an umbrella in that

several individuals are brought together under a common label. On the

other hand children must learn to function in a social group. Unfortunately,
methods of measuring the interaction of children in social groups have not
reached the point of refinement where adequate assessments of this parameter
of behavior can be made, particularly with the type of children included in
this study. The results described above are obviously limited by the
measures employed. Conceivably positive social changes occurred in the
children in the group oriented programs which were not assessed, changes
which may well have been more significant than those noted in the individugl~-
ized program.




CHAPTER FOUR
SUMMARY AND C@NCLUSIONS

Summaxy

This investigation sought to assess the role of educational physical
activity programs in the modification of the motor, intellectual, social,
and emotional behavior of educable mentally retarded children, and mini-
mally brain injured children of elementary school age:

Previoue research has indicated that changes in measured intelligence
and in motor performance occurs when physical activity lessons are added
to the daily schood schedule of mentally retarded chiildren, Difficulties
in the research design and in the treatment of the data has made it difficult
to interpret these results.

The present research set out to answer three major questions:

1. What are the differential effects on the motor, intellectual,
social and emotional development of children who follow &
special experimental program (one of two types of physical
activity programg or an art program) compared with those wvho
pursue their usual classroom instructional program!?

2. Are there differencessin the motor, intellectual, social, and
emotinnal development of children who follow special physical
education programs, compared with those included in an art program?

3. What differences are there in the motor, intellectual, social, and
emotional development of children in an individual physical educa=-

tion program compared with those in a group-oriented physical
education program?

In answering the above questions, due consideration was given to the
effects of disability, chronological age and sex.

Forty-nine classes of EMR and MBI children from the Pasadena,
Galena Park, and Deer Park Independent School Districts of Harris County,
Texas participated in twenty weeks of instructional programs. Of the 481
children who completed the programs, 275 were educable retarded children
and 206 were minimally brain injured children,

The design of the study required that four treatments ox programs
of instruction be used. Of the four treatments, two involved special physical
activity programs, the one being individually oriented, the other group
oriented. A& third treatment was an axrt program, included to assess the
Hawthorne effect. The fourth treatment served as an experimental control,
the usual instructional program. Classes were randomly assigned by
diaability and age to one of the four treatments.
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To measure the motor, intellectual, social, and emotional behavior of
the children, the following battery of tests was administered pricr to
and at the conclusion of the application of the treatments:

Motor Performances Modified AAHPER Test Battery
Steength of right and left grip;
pull and thrust

Intellectual Behavior: Peabody Picture Vocabulary fTest
Bender Motor Gestalt Test
Social Behavior: Cowell Social Behavior Trend Index

Sociometric Techniques giving Scores
for Acceptance and Rejection

Emotional Behaviox A Cattell Personality Questionnaire

Emctional Indicators from the Bender
Test

The experimental programs were taught for approximately thirty-five
minutes every day for twenty weeks, by the classroom teachers who had been
prepared for the teaching and testing programs through in-service meetings.
The expermmental programs were supcrvised by the investigator, who consulted
with eacn teacher every week, in perxgon,

The construction of the experimentsl programs was of particular
importance since the length of the project was such that the ‘teaching
material had to be worthwhile and stimilating. The stress of each special
program was such that the experiences afforded to the children were
educational. Not only were the children to be in active pursuit of the
task at hand, but the knowledge and understanding of what the children were
doing was of import. Knowledge of the practice of physical activity is
sufficiently advanced that it was known that motor or physiological para-
meters are best improved through work of & specific rather than a general
nature. It was the concomitant learnings which were stressed in this
research.

The special art program was included to control for the Hawthorne effect.
It is emphasized that the involvement of the classes in the art program
wae one which was not seen by the children as fulfilling a secondary role.
This program was planned and supervised with equal thought as that of
the physical education programs.

The treatment of the data was by multivariate analysis of covariance.
Where significant F values occurred for the hypotheses for the ma2in
effects and interaction effects, the direction of the differences was
examined in the following way. When the difference was with a factor of
two levels (disability), the direction of the difference was determined
by examining the adjusted means of the variables which appeared to be
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affecting the multivariate F value the most. Where the differences were
four level factor (program), a procedure of planned comparisons
information which could itself be supplemented by an examination

with the
provided

of the adjusted means.

Subj

Conclusions

ect to the limitations described in the body of the report, the

following conclusions would appear to be warranted:

1.

2.

3.

4.

Special treatment in the way of well designed programs of
physical education or art elicited grerter changes in motor,
intellectual and emoticual behavior of rekarded and brain
injured children than ocewrred from the usual instructional
progrart.

Of the specially planned experimental programs the physical
education programs demonstrated a superior role in modifying
motor performance, the art program indicated a superior role
in modifying emotional behavior of the younger children, and
the programs played a similar role in modifying the intel-
lectual behavior of the children.

The physical education program which was oriented towards
the individual rather than the group was more successful in
eliciting change in the motor, intellectual, and emotional
parameters of the behavior of the children.

Positive changes in behavior were shown more by the older
than the younger children, more frequently by the brain °
injured than the retarded children, and appeared more likely
to occur in the boys than the girls.
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THE INDIVIDUALIZED PHYSICAL EDUCATION PROGRAM

Several types of work were outlined in Chapter Three; the work essen-
tially followed that outlined in several excellent texts (16, 31, 92). The
material, however, was, and had to be, manipulated greatly to cater for the
children in the experimental program.

Two examples, described very briefly, have been included of the type
of work accomplished by the children. The way in which the material and
method was handled by the teachers was seen as being of paramount importance,
and hence the words do not adequately convey the conceptual base which the
teachers were able to form and develop during the program.

JUMPING AND LANDING

The importance of jumping and landing is stressed in regard to the
skills themselves, and the inclusion of the skills into sequence work., It
has been said that "we jump for joy!"™ -- mentally, jumping activities are
exhilarating; from a physical point of view they are stimulating and worth-
wvhile. The correct techniques of jumping and landing should be given imme-
diate attention with careful teaching. A great deal of practice is needed
by the children.

Types of Jumping:

1. With or without apparatus.

2. On the move or on the spot.

3. Onto, over, from, or around apparatus.

4. Off one foot, off the other foot, off both feet.

whatever type of jumping practice, the activity itself can be changed
by the varied use of the arms, the legs, by the direction and shape of the ’
body, and by the speed of the movement.

Jumping Practices:

Since it is important that the children are physically active for the
largest portion of the lesson, jumping and landing tends to be combined with
walking or running activities. In this way the practice in jumping will be
continuous rather than single ones.

a. Using no apparatus

Let the children practice, freely, any type of jump -~ emphagize
a special quality, for example, height, stretch, lightness. The
"bouncing ball" type of jumping is helpful; stress differences in
the place of the movement (vertical or horizontal or a combination
of the two), or the direction of the movement (forwards, backwards,
sideways). Turning the body in the air shows change in direction,
Attempt different shpaes that the body can adopt in the air.
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b. Using apparatus

As for the above section, using various kinds of apparatus
to jump with, over, or around.

It is possible to use blocks, ballg, ropes, canes, hoops, or
mats, and the ideas for patterns, as outlined above, where jump-
ing practices without apparatus are suggested, can be applied
here.

A variety of jumping activities can occur through the children
observing each other's movements, from an idea or a theme introduced
by the teacher, or by using the small apparatus, for example:

1. Jumping with a rope, a ball, a bean bag or a hoop, etc.
2. Jumping around a block, or over some apparatus.

3. Jumping with a rope, etc. -- on the ground.

4, Jumping along a rope, in and cut of a hoop, etc.

Landing:

"What goes up, must come down!" The ability of the children to control
the body after a jump is of obvious importance. It is important that the
children should quickly learn efficient ways of landing so that when they
are jumping, for example, from a height, they are able to land safely, with
control, and without the fear of hurting themselves {(16). From en observa-
tion of children at play it will be noted that when landing from a height,
they bend their knees fully during the impact, and if this is not sufficient
to absorb the jar of contact with the ground, they roll or fall over.

The method of landing suggested as a teaching routine by Bilborough and
Jones is:

1. A deep bending of the knees where the weight of the body is
taken on the ball of the feet.

2. The "ail" sits on the heels.

3. The knees are forward and the body and head are erect with
the arms loose and relaxed at the sides. ‘

4, The impact is followed immediately by the quick rebound and
a little jump to a standing position (like a "jack in the
box*) (16).

Practice in Jumping and Landing:

1. Using no apparatus stress an aspect of technique to be
practiced, for example, height.

Jump off one foot.
Jump off the other foot.
Jump off both feet.
Jump while running.
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Jump from cne foot to the same foot.
Jump from one foot to the other foot.
Jump from one foot to both feet.

Jump from both feet to one foot.

Add another movement, using a leg or arm.
Jump in different directions.

See how the direction can change.

2. Using apparatus

Jumping over a block, mat, rope.
Jumping onto or around apparatus.

Much of this work is particularly appropriate to a very informal teach~
ing approach. The children can be afforded the opportunities to practice
and experiment freely, at their own level of ability, but still within a gen-
eral frame of reference used by the teacher. Small apparatus usually proves
a great motivating force to children, and with jumping and landing practices
has been found to add much to developing this aspect of the work. Different
kinds of jumping experience are elicited from different pieces of apparatue.
The importance of child demonstration is streseed in relation to its value
in maintaining child mstivation high, and in develcping variety and quality
in movement.

This is a portion of the work completed on jumping and landing. For
further reference the reader should examine the work of Bilborough and Jones
f14), Cameron and Pleasance (31), Hackett and Jenson (66), and the booklet
published by the Londun County Council in England (92).

USING SMALL APPARATUS

Small apparatus can be used at any time during the lesson, and can be
used in many ways. For example, in jumping and landing activities apparatus
can provide the children with the opportunities to widen their own movement
experience, and thus increase their repertoire of accomplishments. Addi-
tionally, apparatus can be used in activities where the apparatus iteelf is
the focus . . » "Mthe ways of bouncing the ball using both hands".

This apparatus is used to increase the level of skill attainment in
particular specified activities (bouncing, throwing), to provide opportunities
for child exploration in developing activity of a particular type, and also
in providing a "completely” free choice of activity where the age, inclina-
tion, and ability of the children will decide the tasks performed.

REMEMBER — in this program -— the child should be working BY HIMSELF -~
and NOT with a partner, a group, or a team.

As in other types of the work, use must be made of effective demonstra=-
tion (by the children), and by the observation of the class. Children should
be "looking for" and not merely "looking at'.

163




|

»
,
]

Ball Activitiest

Ball handling activities are most useful because skill in handling a
ball is essential to many games. It has been found that balls are a great
motivating force to children, and it is possible, therefore, to include

bail activities in many lessons.

The ball can be moved:

Any way.
Throwing and catching.

Bouncing.
Using the hands, or just ome ha ad.

Using the feet.
Using other parts of the body.
Using several parts of the body in combination.

Tt can be moved:

In the air.
On the ground.
While stationary.

On the move.
On the ground using the hands and/or feet and/or other

parts of the body.
Against an object (the wall).
At an object (target).
With an object (a bat).
Etc.

Always encourage the children to:

Practice something different.

Improve the quality of some activities.
Find many ways of using the apparatus.
Join movements together.

A few examples of bouncing activities are:

Freely.

Using one hand

Using the other hand.

Using alternating hands.

Using both hands at the same time.

Uging the palm and/or the back of the hand.

Ueing the feet.

with the body in different positions:

A proune postion.
A supine postion
Kneeling.




Standing.

Sittinge.

Balancing.

MOVing .
at different speeds while on the same spot or while moving.
at different heights and frequencies.
at different directions.

making patterns or shapes.

165

ERIC

Full Tt Provided by ERIC.




APPENDIX B

GROUP~-ORIENTED PHYSICAL EDUCATION PROGRAM
Examples of Work Completed

166




THE GROUP~ORIENTED PHYSICAL EDUCATION PROGRAM

The work in this experimental treatment was of three types, which were:

Relay activitiee, involving teams.
Partner activites, involving pairs.
Class activities, involving larger groups or the whole class.

From each section several examples of the work undertaken by the
children are included. These activities and hundreds of others appear in
many physical education texts. It should be remembered that the research
design included two age groups, two sexes, and two dieabilities, and hence
individual activities frequently were adapted to suit particular classes.
Hence the role of the teacher rather than the actual game or relay was
stresaed.

Relay Activities

Introduction

Many books include descriptions of relay races; the purpose of this
gection is not so much to list races but to indicate how material can be
manipulated to produce many different activities, and how material can be
developed to produce progressively more complex activities

Thus the basic idea inherent in Relay No. 1 has been MANIPULATED in
that the idea has been used to produce several activitics. In addition,

activities develop in their own complexity.

Tt will be noted that no mention is made of the number of children
taking part in each activity. This will depend epon:

i. The stage of development of this type of work.

2. The actual activity.
3. The numbers in the class.

Relay No. 1, for example, could be taught using two groups of eight

in each group, or three groups of five or five groups of three. Each way
of organizing the relay is more complex than the previous one, and involves
the child to a greater extent. If a child is & member of a group of eight
children, he ig active for 1/8 of the time; in a group of three, 1/3 of the
time. Therefore, each child is active more if the numbers in the teams are
' at a minimu. On the other hand, the larger the group, the more the child-

ren have time to see and understand the activity and realize what their

part in it is. Thus, it is suggested that the class be organized in larger

groups before progressions be made to small groups.

e .

The question can be asked, "How do I divide the class if I have unequal
numbers?" If there are thirteen children in a class there could be two
groups (one of six snd one of seven), or three groups (two of four, one of
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five), etc. Such numbers can be manipulated in the following manner:

Imagine Relay No. 1 == with two teams (one of six, one of seven):

Team A Team B

KRR
| B i

Staxrt_

On the command "Go!" the race proceeds as normal; team B each has
one turn and then the whole team squats. Team A all has one turn and then
the first child in the team has a second turn and then all the team squats.
Thus, for each team seven turns have occurred, each child having had one
turn except for one child in Team A.

This type of organization can occur with any number of children, but
it is important to remember to see that the children change positions fre-
quently, so that:

1. The same child is not always the leader.
9. The same child is not always at the end of the line.
3., The same child does not always receive the extra turn.

Two further ways to use the same activity are:

1. Have the last child race first —— on up through the line
until the front child receives his turn, and/or

2. Have every child face the opposite direction, and run
the relay again, so that the last child becomes the first,
and vice versa.

In each instance the relay is the same but the orientation of the
child is adjusted. Such changes may not be made easily by these children.

Straight Relays

1. First child in each team runs, round the marker, and back, tags
outstretched hand ofnext child, and goes to end of the team. The next
child must wait behind the starting line until his hand is tagged. When
every child in the team has had a turnm, the whole team squats. First
team in a straight line wins.

2. As No. 1, but children to skip.

3. As No. 1, but children to hop on any foot.

4, As No. 1, but children to hop on left foot.

5, As No. 1, but children to hop on right foot.

6. As no. 1, but children to hop on one foot to the marker, and
hop on the other foot on the return.

7. As No. 1, but children to crawl (move on hands and legs).

8. As No. 1, but children run there, and hop/skip/crawl back.
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9. ANY COMBINATION of the above.
10. Change the marker to a hoop, children must run around or crawl
through ) etc.
11. Child to use a ball == bouncing it to and round the marker, etc.
- Or rolling.
12. Ball bouncing with left hand, right hand, either hand, both hands
together.
13. Same as before, but use a larger ball.
14. Use a mat to run round

jump over

roll along -~= any way
forwards
backwards

once forward/
once backward.
15, ANY COMBINATION, e.g., Hop on the left foot to the mat, roll
along the mat, run round the marker and back to the next child, etc.

Circle relays

1. Two teams line up at opposite sides of a circle (square, or any
marked area) 40 feet in diameter.

KRXRXXXX
Starting line Starting line

000000

On the starting signal, the first player runs to his right around the
circle (or marked area) and touches the second player on his team who in
turn runs avound the circle. The rumming continues until all members of
a team have run. The team finishing the first without a foul (sit/stand/
stand on one leg/ place hands on head or toes, etc.) wins the relay.

2. As No. 1, but hopping on one leg.

8. As No. 1, but skippinge.

4, As No. 1, but crawling.

5. As No. 1, but carry and pass an object (ball, etc.).

6. As No. 1, but use a variety and combination of situations.

Go Touch Relays

1. Divide the class into teams. Teacher gives the commands. All
the team responds. The first team responds. The first team back in line
(standing, sitting, etc.) wins. The command can be given, "Touch the tree ¥

2. As No. 1, "Touch my hand.”

3. As No. 1, "Touch the grass."

4. As No. 1, "Touch the right foot of every other member of your
team," etc.
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5., As No. 1, '"Hop on one foot."

6. As No. 1, "Crawl."

7. As No. 1, "Run."

8. As No. 1, "Run backwards,'" etc.

Z2ig Zag Relays

Divide the class into teams. On the command the ILAST child in each
team begins to zig zag in and out of the others in his team. He then
runs and touches a distant object. Then he runs and touches a second
object behind his team. He then returns to his own position in the team.

Basically this type of relay can be varied in two ways:

1. By varying the type of movement to be undertaken by the runner.
For example he can run in and out (zig zag) or skip, hop, crawl; or he
could jump over, crawl through, etc., or any combination of these move~-

ments.
2. By varying the type of object to be touched. The object could

be run rcund, touched, crawled through, jumped over, etc.

Follow=On Relays

These relays are difficult but are exciting to play and watch. They
should be introduced only after the children are familiar with many dif-
ferent types of relays. The difference between this type of relay and
the straight or zig-zag relays is that the children "follow=on". This
me~ng that instead of a child completing his turn before the next child
m s, the second child follows the first child. Thus, the children run,
huy, skip, etc. =~ in line to touch the object, and return to their own

places in line.

N.B., Straight relays and zig zag relays can both be developed into
follow-on relays.

Paul Revere Relay

This is a shuttle relay. After each team selects a rider the players
number off, the even numbers standing on one side and the odd numbers on
the opposite side. On a signal the rider mounts the back of Number 1
who carries him to Number 2 where the rider, without touching the ground,
exchanges mounts and Number 2 carries him tc Number 3. Continue until the
last man carries the rider across the finishing line. If a rider falls
off he must mount again at the pcint of the fall.

Posture Relay

Each team stands behind a line. The first child in each team places
a block of wood or a chalk eruser on his head and attempts to walk to the
opposite line and back without touching or dropping the eraser. If he
drops it, or touches it, he must return to the line he just left (starting
line or turning line), place it back on his head, and continue.
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Each child takes a turn, and the first team to finish wins.

Since this is a slow race keep the teams short so that each child
does not have to wait too long for a turn. For the younger groups, have
the child continue after replacing a block on his head rather than return

to the line.

Spoke Relay

Each team forms a circle and all sit with their legs stretched out-
warde in front of them. On a signal a player stands and hurdles (clock=
wise or anticlockwise) each player in his team before touching off the

next player.

Rescue Relay

Each team lines up behind the starting line, with the leader facing
the team but behind a line 30-50 feet away. The leader runs to the first
player on his team, grasps the playerts right (left or both) hand, and
both run back to the goal line. The rescued palyer runs back and gets
the next player until all have been regcued.

Heads and Tails

The class is divided into teams. When the teacher calls "heads,"
leaders stand still while all the team race around him and rxeturn to

their places without touching anyone. On "yails,"” the last person
stands still and all the teams race around him and back to their places.

Around Ball

Children form two equal circles, each having & captain and a ball.
At a signal, emch captain passes the ball quickly to the person on his
right (left) and so on until it comes back to the captain, who calls
one" and without stopping passes the ball on again. This is repeated
until the captain calls out ngive! at whijh he raises the ball high over
his head as a signal that his team is through passing. The side that

finishes first wins.

Roll the Ball Relay

Draw up a starting and a turning line, some 40-50 feet apart. The
teams line up behind the starting line; the leader holds the ball. On
the signal, the leader runs to the opposite line and rolls the ball back
to the next person in line. This action is repeated by every player
except the last, who runs across the line and holds the ball up in the

air to indicate that his team has finished.

Over and Under Relay

Players are in relay formation. The first player in each line has
a ball. At a signal the first player passes the ball over his head to
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the second player who pasees it between his legs to the third. The ball is
passed over and then under the entire length of the file. The last player,
upon receiving the ball, runs forward to the front of his file and starts
the ball going again. This is continued until the file is back in its
original line-up and the ball is in the hands of the original first player.
The file finishing first wins.

Partner Activities

1. Siamese Twins

Two players sit back to back with arms folded and legs extended ahead
and together. The object of the game is to see who can get to his feet
the fastest without unfolding the arms throughout the whole attempt. This
can be varied by having the legs crossed vwhile sitting and have both part—
ners try to stand up together (by pressing against each other's back).

2. Shadow Tag (when the sun is out)

Two players stand facing each cther in such a way as to have their
shoulders to one side. The object of the activity is to see how often a
player can step on his partner's shadow without having his own shadow
stapped on.

3. Knee Tag

Two opponents stand facing each other about five feet apart. Upon a
signal e#ch attempts by sparring, sidestepping, and dodging to tag his
opponent’s knee while at the same time protecting his own. Use one hand,
the other or either hands to touch one, the other or both knees.

4. Arms Length Tag

Two players stand each with an arm extended at full length at shoulder
Jevel. Each tries to touch the other above the waist without being touched
in return. A touch on the extendedhand does not count. Count the number
of "touches" to see who gains the most during a limited time.

5. Chinese Boxing

Partners stand facing each other with arms raised half-way upwards.
With his own right hand each player grasps the other's left wrist. With
the hand free to move about, i.e., the left hand, each tries to tap the
other gently on the cheek (top of the head) without having one's own cheek

tapped in turn. Change grips and repeat).

6. Part Hands

a. One player starts with arms bent at chest level with the fingers
touching at chest height. His partner grasps him by the wrist. The first
player tries to raise his arms (finger-tips touching) to be placed on top
of his head. The partner attempts to prevent this.
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b. A variation could be to start with the hands on the top of the
head, and the partner attempts to bring the arms down to chest level.

c. A semnd variation would be that from the starting position the
second player tries to force the finger tips of his partner apart. The
first palyer tries to keep them together. This activity could also be done
in reverse.

7. Chinese Get-Up

Partners stand back to back with elbows locked. Sink to floor and
_ise by taking small walking steps and pressing against backs.

8. In and Qut

Partners face each other.. One stands with feet astride and his part-
ner goes through the legs on all fours and then returns to his own position.
Co through legs forwards or backwards. Variations of this activity can be
made by having a partner run round and/or jump over (leap frog) the other
child before returning to his position.

9. Wash the Dishes

Partners face each other with hands shoulder height, stretched side-
ways. Trunk bend side to side. Lift up one pair of arms and turn under,
+o end back to back. ‘“Wash the dishes, dry the dishes, turn the dishes
over."

10, Tug-~of-War

Partners stand one either side of a liae, holding right hands (or
left, or both hands). On a signal, each player tries to pull the partner
across the line and to avoid being pulled over himself. Try the same
activity by linking elbows and clasping own wrist with other hand.

11. Elbow Wrestle
Both partners lying on the floor or sitting at a table facing each
other. Right hands are clasped with elbows held against each other. The

object is to force the other's arm down while keeping elbows together.
Try the same activity using left arms.

12, Twister

Partners stand facing each other with right hands clasped. Theee hands
remain clasped throughout the stunt. Child B leans forward and Child A, with
his left leg, steps over the locked hands, finishing with his back to Child
B. Child B repeats the action, stepping with his right leg over the clasped
hands. Children are now back to back. Child A follows with the right leg,
returning to the original position. Child B follows with the left leg.
Continue several times.
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13. Hoop Roll

One child rolls a hoop, the other tries to run through. One child
rolls a hoop, then both run on either side holding hands over the hoop
as close to the hoop as possible without touching it until it "dies".

4. Mirrowing

As the teacher names a part of the tody, for example, the elbow, the
children make them touch their partner's. Other examples are backs, heels,
palms, soles of feet. This activity may be done lying on the ground.

15. Dodge and Mark

A good warming-up activity introducing running and the fundamentals
of attack and defense. Players stand in pairs, one the "attacker" and the
other the "defender". At a given signal the attackers must try to get
free and the defender must follow them closely, and try to keep within
touching distance, so that when the whistle blows, they can touch their
opponents. The players then reverse the positions, so that both get a
turn in "covering their man". This activity can be done walking, running,
hopping, etc.

16. Wheelbarrows

The first partner places his hands on the floor, shoulder distance
apart, knees straight, weight on the hands and feet. The other partner
steps between the legs of the first partner and picks them up. He then
walks his partner forward like a wheelbarrow. Both keep their back
straight. At the end of the activity the carrier lowers the legs to the
grouns ~- he does not drop them.

Class Activities

1. In Houston

The teacher sa s, "In Houston I saw children riding bicycles,” and
all the children mime riding bicycles. After a few seconds the teacher
taps one child on the ehoulder, and immediately claps her hands. All
stop, and the child who has been touched tells what she saw, e.g., "In
Houston I saw children spinning tops," or bouncing ball, dancing, chopping
wood, etc.

All carry out the appropriate mevements.

2., What Have You in Youxr Store Today?

The children walk briskly after the teacher saying, "What have you in
your store today?"

Teacher replies, "airplanes" or "trains", or "spades", or "cans", etc.
The children make the actions suggested. After several actions, the teacher

says, "I have nothing left in my store today."
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3. Brownies and Fairies
Cowboys and Indians
Cops and Robbers

_ Two lines are drawn 40-50 feet apart for goals. Players form two
groups and stand behind the goals. One group (fairies) turn their backs,
hide their eyes while the other group (brownies) creep up as quietly as
possible. When the brownies get near enough the teacher says "Look Out!
The Brownies are Coming." The fairies turn and try to catch as many
broimies as they can before the brownies cross their own goal line. The
groups take turns chasing each other to see who can catch the most in any
one turn.

4, Live Wire

The children stand side by side in a circle. One child is "It" and
gtands in the center of the circle with a rope and swings the rope arbund
the circle. As he swings the rope around the circle maintaining contact
with the floor, the children try to jump over the circling rope. "It"
will find ways that he can best swing the rope. Some will have success
if they get down close to the floor, turning as they swing; others will
pass the rope from one hand to the other as they kneel. The object of
the game is to avoid getting hit with the rope; if one is hit, he becomes
"1t , and the game starts again.

See that the rope is swung touching the ground.

5. Crows and Cranes

Children are divided into two groups, the "Crows" and the
(Cranes." The groups stand on a line shoulder to shoulder (or a few
feet apart). The leader calls either "Crows" or "Cranes" using a "Krrrr"
sound at the start of either work to mask the result.

1f "orows" is tne call, the Crows" chase to their own goal line.
1f a Crane catches a Crow, then the Crow has to carry the Cramne back to
the starting positicn.

Alternate words of command are "Blue" or "Black," "Rats" or'Rabbits,"
"Crusts" or "Crumbs."!

6. Pom Pom Pullaway.

a. Two lines are drawn about 40 feet apart. All the players gtand
Lohind one of these lines. A child, who has been chosen, stands in the
center of the open space and calls:

"Pom Pom Pullaway.

1f you don't run, I'1l pull you avay."
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All the players run to the opposite goal. The player in the center
tags as many children as possible. Those tagged become helpers, and the
game continues. The last child tagged is the winner and becomes the
caller for the next time.

b. This game can be varied by having skipping (hopping, crawling,
etc.) instead of running. Remember that the caller and the players must
move in the same manner, (run, skip, hop, crawl).

7. Free and Caught

Two children need to be the catchers. They try to tag as many
players as they can. Whenever a player is caught, he has to stand still
with his arms corssed (or sit/squat/crouch, etc.). But if a "free" player
comes along and touches him, he is free to run around again. The catchers
try to get everyone caught and standing still,.while the players try to
keep everyone free. |

There is a great deal of continuous running involved in this game,
and the length of the game involves not only the ability of the catchers,
etc. == the number of the catchers; two catchers may be insufficient to
obtain a good balance between the catchers and players. The catchers
should usually manage to win!

8. Letters

A leader stands at one end of the area, and the palyers &tand at the
other. The leader stands facing the group of players and calls out a cer-
tain letter. The players take one stride forward for every occurence of
that letter in his name unless it is & capital letter, in which case he
takes two strides. The leader calls any letter at random, but gives the
players time to complete each turn. The winnexr, who is the first to i
reach a prearranged spot, about 25 feet from the starting line, takes |
the leaders' place. i

This game can be varied by the players assuming fictitious names,
such as the name of a flower, tree, etc.

9. Pcleon

A circle, h00op or small mat is used. A group of players holds hands
around the object. Everyone tries to pull everyone elso inte the circle
or onto themat without themselves stepping in or on it.

10. Keep the Basket Full

The teacher scatters the balls. The children collect them one at
a time and replace them in the container (e.g. a basket). The teacher's
aim is to empty the basket.
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11. Chain Tag

Two children form a pair by holding the inside hands. Then try to
tag the other children with the "free" (outside) hands. When a child is
caught he tags onto the others. Thus, eventually there may be a line
(chain) of 10 children (holding hands so that there are still only two
outside hands free to teg), trying to tag the rest of the class.

This activity can be varied by allowing the children, when tagged, to
form pairs who help to catch the other children. Remember that the inside
hands must be held at all times.

12, Couple Tag

Mark two goal lines 50 feet apart, The children run in pairs with the
inside hands joined. All pairs except one line up on one of the goal lines.
A pair is in the center and is "It." The pair in the center calls "Come,"
and the other pairs run to the other goal line, keeping hands joined. The
pair in the center tries to tag any pair using only the joined hands. As
soon as a couple is caught, it helps the center couple. The game continues
until all are caught. The last couple caught is "It" for the next game.

13. Team Dodge Ball

One team makes a circle and the other stands inside it. The circle
team attempts to hit the palyers in the middle of the circle with the ball.
Only hits below the waist count. Play until all of the team has been hit,
or play for a certain length of time (noting the number of hits), or allow
only a certain number of throws (noting the number of hits).

Players are scattered anywhere within a designated playing area (half
the size of a basketball court). To start the game, the leader tosses the
ball into the air so that it will land within the field of play. Any play-
er may attempt to secure the ball. The player who gets the ball then tries
to hit another player with a fly ball. The thrower must throw the ball

E from the spot where he secured it, but he is permitted one step to make his
| throw. A player may avoid being hit by running anywhere within the area,
| or dodging, or by catching the ball thrown at Eim. When a player is hit,
f he is eliminated from the game until the player who hit him is in turn
|
l

!
E 14. Dodge Ball

"hit out." Then he may return to the game.

Play continues in this manner, as each player tries to eliminate as
many other players as possible without being eliminated himself,

15. Passball

The game is between two teams., The game is begun with a jump ball be-
tween two opponents. The team that gets the ball tries to complete a cer-~
tain number of passes (e.g., 4, or 6, or 8). If the ball is intercpeted
by the other team, the counting begins again. When one team completes the
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desginated consecutive number of passes a point is scored. Players may not
run with the ball.

It is important to mark off the area within which play must occur.

The game may be varied by allowing the player with the ball to run
with it. Remember this is a non-contact game.
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APPENDIX C

THE ART PROGRAM
Examples of Work Completed




THE ART PROGRAM

It has been stated that the work in this program was in four sections:

Painting

Pasting
Paper~Cutting
Construction Work

Examples from each section have been included to indicate the type nf work,
described in numerous books,l which was successfully accomplished by the

educable retarded children, and brain injured children.

A. PAINTING

1.
2.
3.
4,
Se
6.

7.
8.
9.
10.

Finger painting.

Painting with a brush.

Painting with string.

Resist painting using wax crayons and water color.

Painting action pinmen on newspaper.

Scratch Picture. A wax crayon design was covered with black paint,
A sharp implement was used to scratch a second picture or design.
Blow painting.

Double crayon scribbling.

Potato printing.

Hand print painting.

lThese books appear in the Bibliography as references: 64, 67, 71,

76, 79, 86, 87, 88, 89, 90, 91, 97, 110, 115, 126.
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B.

PASTING

1'

2.

Mosaic pictures: small squares of different colored
paper were cut, pasted, and assembled.

Pasta, macaroni, peas, yarn, and paper cups were
pasted to form pictures and designs.

Heart pet: Use red and white construction paper and
paste. Cut heart pattern from a 4-inch square, for
body, another heart shape from a 2-incl. square for
the heac and 4 heart shapes from 1%-inch squares for
the J‘eet. Cut 4 strips of white construction paper
bw~inch Ly 38-inches. Fold the strip back and [lorth to
make accordion legs. Make neck 3~-inch by 4-inches
and pleat the same way. Make tail only 2~inches long.

Many other types of
creatures may he made
in the same way but by
using different sized
heart shapes, e.g.,
birds, insects.

/,
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C. PAPTR CUTTING

1. Tape Tree

Using strips of paper of
varying lengths, paste

on to a sheet of construc-
tion paper to form a tree.

2. Bird in a Cage

Rectangle of construction
paper. Cut %-inch strip

off one for handle. Cut

out shaded areas. Decoratie.
HiEpEn Ny N - Paste one end all along the
edge. Join up the other to
make a cylinder. Paste
handle in position. Cut out

R bird shape. Decorate. Attach
- string to bird and fasten to
handle.
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3.

Tanterns

Decorate a rectangle of
construction paper with
paints.

Fold in half lengthwise with
pattern on the outside.

Cut off ¥ strip from short
side for handle.

Make half inch cuts along
folded edge up to one inch
of unfolded edge.

Open out sheet, bring narrow
sides together and paste.

Attach handle.
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4. Paper l'reizes

M

y. Table Mats

]!

]

Fold construction paper in
a fan like manner. Draw
clown (Christmas tree, cow-
boy. ete.) on the front
fold. Cut out shaded areas.
Unfold freize of clown and
decorate.

Color strips of squared paper
with different colors, 2 or 3
strips per child only.

Arrange on sheet of construc-
tion paper making a table mat
or picture frame.




0. Book Markers

Draw a simple mouse
shape on construction
paper.

Cut out shape and
decorate. Paste on
string for tail.

Using long strips of
construction paper.
decorate with paints
or crayons.

Cut fringe at one end.

Using envelopes that
have been opened at
narrow end, cut as
shown in the diagram.

Decorate.




7. Mobil Space Design

vy G

8. laper Beads

l 1"

"

Materials: Cardboard, string,
paint or crayons, construction

Method: Cut a strip of cardboard
four-inches wide by twenty-four-
inches long. Make four holes at
the top of the cardboard and
around eight or ten holes at regu-
lar intervals along the bottom.
Glue the ends together to make a
circle. Cut out different shapes
of construction paper and decorate
each one differently. Make a
small hole in each and attach a
Length of string or yarn. Attach
thie shapes to the ring. Fasten
four lengthlis of string to the top
of the circle to hang up. These
designs may be replaced by animals
or birds, etc.

Cut paper into long strips.
(Vary size to vary size of
beads.) Place pencil or
stick at wide end of paper
and roll up. Taste end of
paper. Remove pencil.
Paint and varnish if possi-
ble. String on to thread.
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TN

D, CONSTRUCTTON WORK

1. Pop Top Castanets

Materials: Strip of heavy
cardboard about six inches
long; thin yarn or string;
two bottle caps.

Method: Make a small hole
in each bottle cap~-a nail
and a hammer should do the
job. Make a similar hole
one inch from each end of
the cardboard. Place each
bottle cap face down over
a cardboard hole. Tush
string through the hole.
draw the ends of each string b
together and knot them so

that the bottle top is ‘,
attached tightly.

. 2. Humboard Kazoo

‘-.' Materials: Cardboard tube i
PN any length; wax paper; |
scotch tape or an elastic i
band, nail, crayons or paints.

Method: Cover the end of a
cardboard tube with the waxed
paper and secure firmly with
) elastic band or scotch tape.
Use the nail to punch eight
small holes at an even dis-
tance apart from one another
in a straight line along the
center of the tube. Decorate

the tube with paints or X
crayons or paste on aluminum
foil. .
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3. TLpegshell Creatures

COTTON
PALLE

Use empty egushells. colored
sticky tape., and scraps of
material., e.g.. leathers. varn.
cotton baiis. Color shells
by dipping into food coloring
and water. or paint with poster
COLORLD " paints.
TAPL '
Use tape to attach shell to a
cardboard base —-- or ~-
CONSTRUCT
PAPLR Thread yard through the top to

han; ap.

PAPER

BUT'TONS

OATMEAL
30X

PAXER CLEANIRS

ool

PTLL

OR ‘/ YARN
MATCH _‘ ;
B0 TOOTHPASTE _
YT POX

N
=]

I”Nlll\\llh(lll(lilliI Ll

‘L“
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5. TDiucoln's Log Zabin

paper, pencil.

strip et the top of the carton and paste sides of paper

Materials: Small boxes,
milk carton, construction

Method: Use a pint-size
carton or cut the top from
a quart carton. Ulaste a
piece of paper to straight

1o

{he slanted sides of the carton. Form sirips of paper (the
same length as the sides of the carton) into logs by rolling

around a pencil and pasting down its outer edge. Slide
peneil out gently and giue the logs to the sides of the
cabin, Decorate small boxes to look like a chimney and
to the side of the cabin. Make windows and a door from
construction paper and paste in position., Jse paint to
over any white carton which may show through.
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6. Paper Bags and Boxes

a. Masks

Cut out holes for eyes,
nose, and mouth.

Decorate with paints and
crayons.

Yarn may be glued on for
hair.

Paper cups may be glued
on for ears.

Attach string or ribbon
for ties.

Decorate.

Paper shapes may be added
for ear [laps ox peaks.

I'uppets

Thread string through the
top and make a loop.

Paste on long strip of
paper for legs.

Decorate face.

0CTOPUS
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Animals Using Vegetables

~]
-

a., Humply Dumpty

-1 SCRADS w

BUTTONS

PIPL

CLIANIRS 7 STRING

POTATO

b. Spider

TOOTHPICKS

Clean potatoes, carrots,
or other root vegetables.

Use toothpicks or pipe
cleaners for legs.

Yarn or string for
tails.

Buttons may be attached
with pins and serve as
eyes.

liave paper shapes avail=
able for clothes.

The head is a

small piece of
potato attached
by a toothpick




8. Work with Paper Plates

a. Wall Pockets

| One and a half (l%) paper

| plates per child., TPaste

| edges of half plate to whole
/ plate front sides together

as shown. Knot string and

thread through top of whole

plate. Decorate. Use to

keep letters and pencils in.

b, Clocks

Cut fingers from construction
paper. Fasten with paper
fastener. Mark in numerals.
Decorate.

To front side of plate paste
in fins, mouth and tail and

cut from construction paper.
Paste another plate over the
top~-~face to face.

d. Thanksgiving
Turkey

To front side of plate, paste
in head, tail. and legs.

BACK OTF biﬁ. Paste another plate over the
%1% top~~face to face. Decorate.
PLATE L\ Use toothpicks or straws for

legs. feathers. or scraps for
tail and construction paper
for head.
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€.

£.

Turtile Hoopla

Mouse (Game

193

Cut out head shape and
decorate.

Paste in position on
front side of plate.

Paste 2nd plate in
position, fronts together
(as for fish).

Decorate plates.

Cut 2 wedges out of a

paper cup.
Insert plates in cup.

Make paper circles and
throw over head.

Cut plate into half.

Paste rounded edges
together.

Thread string or pipe
cleaners through for
whiskers.

Paste on 2 ear shapes
and tail.

Decorate. Cut 2nd plate
into sections, paint on
numbers.

Play-~who can throw sec-
tions nearest to mouse.



ERIC REPORT RESUME

DEPARTMENT CF HEALTH EDUCATION AND WELFARE
OFFICE OF EDUCATION

August 31, 1968 Is Document Copyrighted No
ERIC Reproduction Release No

THE EFFECTS OF INDIVIDUALIZED VERSUS GROUP CRIENTED PHYSICAL EDUCATION PROGRAMS
ON SELECTED PARAMETERS OF DEVELOPMENT OF EDUCABLE MENTALLY RETARDED AND MINIMALLY
BRAIN INJURED CHILDREN

G. LAWRENCE RARICK AND GEOFFREY D, BROADHEAD

UNIVERSITY OF WISCONSIN, MADISON, WISCONSIN
Account number 144-8144

THE JOSEPH P. KENNEDY JR., FOUNDATION, WASHINGION, D.C.
Account number 133-6061

August 31, 1968 OEG~0~-8=071097~1760 |
194p. |

Physical Education: Educable Mentally Retarded: Minimally Brain Injured: l
Child Development: Elementary School Children: Special Education:
Disability: Multivariate Analysis

This investigation examined the role of physical activity programs in the
modification of the motor, intellectual, social, and emotional development

of educable mentally retarded children and minimally brain injured children.
Forty nine classes of children (275 EMR and 206 MBI) participated in 20 weeks
of instructional programs, Classes were randomly assigned to one of four
treatments: two were physical education programs, (one individually oriented,
the other group oriented); one was an art program (Hawthorne effect); the
fourth, a control (usual program). A battery of 32 tests was administered
prior to and at the end of the experiment. The data were treated by multi-
variate analyais of covariance. The results showed that children in the
special experimental programs elicited greater positive changes in their motor,
intellectual, and emotional behavior than those in the control program. Of
the special programs, the physical education programs were superior in modify-
ing motor performance, the art program in altering emotional behavior, and
neither was superior in modifying intellectual behavior. The individually
oriented physical education program elicited greater gains than the group
oriented program in measures of motor, intellectual, and emotional behavior.
Positive behavior changes occurred more frequently in the older than younger,
more often in the brain injured than the retarded, and more fregquently in the
boys than the girls., 194

ERIC

PAFullToxt Provided by ERIC




ACKNOWLEDGEMENTS

Thought to be the most comprehensive examination of the role of
educational physical activity programe for special education children,
this research involved 481 educable mentally retarded children, and
minimally brain injured children in three school districts in Harris
County, Texas. These children are sincerely thanked for their part in

this investigation.

In the three school districts support, enthusiasm, and cooperation
were given by the Directors of the Special Services Departments; Mrs,
Tommye D. Frye in Pasedena, Mrs, Margaret Bigham in Deer Park, and Mr.
Stuart B. McKenty in Galena Park. The communication of this suppoxrt
led to further considerations being afforded by the Principals of the
fifteen schools regarding scheduling and other wmatters of importance.
The Directors of Physical Education and Athletics, Mr. W. Phillips,

Mr. J. Keethan, and Mr. Paul Smith heiped in mumerous ways. Much assis-
tance was also given by Mrs., Elizabeth Sterrett and Mr. B. Creath, and
by the secretaries in each district office.

Special gratitude is experessed to each of the 49 teachers, who
whole-heartedly cooperated in a most friendly and unselfish way; their
valued time and effort were appreciated.

Directing and supporting these people were the School Superintendents,
Mr. W. C. Cunningham in Galena Park, Mr. George Thompson in Pasadena, and
Mr. C. Abshier in Deer Park. Their cooperation in allowing entry to the
schools, and in eliciting the help of many persons is most gratefully
acknowledged.

At the University of Wisconsin Miss JoAnn Mortenson is thanked for
preparing the graphic materiwl, and Mrs. Ruth Mowitz and Miss Linda Horne
are thanked for typing the manuscript.

G. L.R.
G.D.B,

ii




